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GENSPRING 
CONSTANT-SUPPORT HANGERS... 


are individually calibrated for each job! 


These are only two of the advantages of “floating” 
pipe-suspension by GENSPRING Hangers. Through 
unique engineering design, these hangers provide con- 
stant support for piping in every “hot” and “cold” post- 


There's no chance of misfits in the hangers for your 
power piping ... no delays for “fussy” calibrations, . . 
when you spécify GENSPRING Constant-Support 
Hangers for your installations! 

Every GENSPRING unit is prefitted before shipment 
... tested and calibrated under load-and-travel conditions 
that duplicate actual-service specifications. Yet, field 
16% of rated hanger load may be made 

after installation with the simple 
adjustment built into each hanger. 


changes up to 


WRITE FOR complete Data Book 
on GENSPRING Hangers contain- 
ing piping-travel calculations 


ANT-SUPPORT 


HANGERS BY 


Here's the “‘fittin 


for GENSPRING Hang 


..a machine that 


actual-service condi 


tion. The weight of pipe is always balanced . . . transfer 
of vertical vibration to the pipe is eliminated... the 
safety factor of the complete system is effectively main- 
tained. And a// in minimum headroom! 

Get full details of GENSPRING Constant-Support 
Hangers for loads from 250 to 8500 pounds. Costs are mod- 
erate due to mass production and interchangeable parts. 
Grinnell Co., Inc., Executive Offices, Providence, R. I. 
Branch offices in principal cities of U.S. and Canada. 


RINNELL 


WHENEVER PIPING IS INVOLVED 
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How to keep your Jennings Heating Pumps 
in First Class operating condition for Duration... 
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FLOAT | STRAINER 
SWITCH| CLEANOUT 
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DRAIN PLUGS 


: SE 
as. 


YOUR JENNINGS 
RETURN LINE VACUUM HEATING PUMPS 


are an important part of plant or building equipment. They cannot 
be easily replaced and must last for a long time. Jennings Pumps 
are designed for long life, and have extra capacity which will 
count when it may be difficult to maintain lines and equipment 
free from leaks, but to give full service they must have proper care. 


Now that these pumps have been in service all winter on 
the heating system, they should have a thorough inspection. 
Special attention should be given to the bearings, as no wearing 
contact occurs in a Jennings Pump as long as the ball bearings 
are properly maintained. 

In most cases Jennings Pumps will require only the check- 
up we have recommended. If additional adjustments or repairs 
are found to be necessary, they should be undertaken at once. 
Do not wait until both time and materials are running short. Nash 
Service Branches are established throughout the United States. 
If you do not know the address of the one nearest to you, write 
directly to this office. Nash Service is yours to command, NOW. 


SERVICE POINTERS 


«} LUBRICATE PUMP AND MOTOR 
BEARINGS . . . Check bearings 
for end play, or radial play, and be sure 
they contain no grit, or foreign matter. 
If found to be clean and in good condi- 
tion, fill with proper non-acid grease lu- 
bricant. If motor has oil lubricated bear- 
ings, flush out with fresh oil, and refill. 


@ CLEAN STRAINER AND STRAINER 
SCREEN .. . Clean strainer well 
and strainer screen. If screen is found to 
be worn, and has passed foreign mat- 
ter, thoroughly flush both receiving tank 
and pump casing. Drain plugs are con- 
veniently located . . . Damaged screen 
should be repaired or replaced at once. 


RENEW STUFFING BOX PACKING 

... Remove old packing and clean 
stuffing box. Fill with new loose-woven 
graphite-impregnated stuffing box pack- 
ing, in individual rings. Be sure joints are 
staggered, and that ends butt properly 
without over-lapping. Do not finally tight- 
en gland until pump is again in operation. 


Q HAVE MOTOR AND CONTROL IN- 
SPECTED ... Have an experienced 
electrical service man go carefully over 
motor and control. Follow his recommenda- 
tions and if repairs or replacements are in- 
dicated, have the work done immediately. 


oO CHECK OPERATOR'S INSTRUC- 
TION BOOK... If operating instruc- 
tions originally furnished with the pumps 
have been lost, write to us at once for a new 
copy for each pump. BE SURE TO FURNISH 
US THE TEST NUMBER OF EACH PUMP, 
as stamped on the pump name plate. 


6) IF PUMPS REQUIRE REPAIRS . . . 
and you do not know the address 
of our nearest Service Branch, notify us 
at once, and we will have our Service 
Engineer get in touch with you without 
delay . . . There are well equipped Nash 
Service Branches in most principal cities, 
ready to give you every possible help. 


NASH ENGINEERING COMPANY 


254A WILSON ROAD °* 


bt 


SOUTH NORWALK, 


CONN. 
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Air Conditioned Plant Restaurants 
Keep Busy War Workers Up to Par 


Tank Builder’s Novel Building Looks Like 
Upside Down Teacup .... By Samuel R. Lewis 


Tue Cuicaco Bridge & Iron Co. 
has developed from a comparatively 
small steel bridge builder to a 
world-wide fabricator and erector 
of tanks for holding liquids and 
gases. The oil and gasoline tanks, 
many of unique and characteristic 
shapes, are made in three large 
pnts. 

Taking advantage of the econ- 
omies suggested by Nature in the 
surface tension demonstrated by 
tear drops and the inherent strength 
of spheres, the elimination of flat, 
stayed surfaces has permitted this 
company to build very large pres- 
sure containers with a minimum of 
metal. Fusion welding by aid of 
the electric are and the bumping of 
flat sheets into curved self-sustain- 
ing shapes have been developed into 
fine arts. 

lt was not a long or difficult step, 
therefore, from the conception of 
a concave structure surrounding a 
liquid to the picture of a convex 
structure supporting itself against 
wind and weather without any in- 
terior columns or beams. There was 
the fundamental reasoning that if 
tanks are highly economical in 
curved tension sheets, a_ building 

utd be highly economical if built 
f curved compression sheets. The 


SUMMARY 


taurants and cafeterias are more or less 


Air conditioned plant res- 


standard equipment at factories working 
at high speed on production for victory, 
do much to keep busy office and plant 
employees up to par by providing attrac- 
tive and comfortable surroundings dur- 
ing meal periods. Taking a leaf from its 
experience in building tanks for hold- 
ing liquids and gases, Chicago Bridge 
completed last year an air conditioned, 
windowless plant restaurant of unusual 
design that looks like an inverted teacup. 


It is built of curved compression sheets, 


the steel plates being bumped into the 
desired shapes and welded into sections 
of considerable size in the shop. The se« 
tions were moved to the site by port ible 
derrick and welded together. . . . Interior 
of the structure was insulated by spray- 
ing on an insulation. A 40 ton “Freon 
refrigeration system provides cooling in 
summer. An oil burning boiler supplies 
hot water under forced circulation, for 
heating in winter... . The author, con 
sulting mechanical engineer. is a member 
of HPAC’s board of consulting & con 


tributing editors 
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owner wished to express this rea- 
soning in practical form, largely as 
a matter of research. 

The restaurant at one of the 
plants was outgrown and a new one 
was needed. In such a restaurant 
mechanical ventilation and refriger- 
ated air supply for summer are 
highly desirable. There is no par- 
ticular need for windows with their 
high maintenance and investment 
cost, need for continual washing, 
and necessity for shades and awn- 
ings. 

The company retained Winston 
Elting, an architect not bound too 
tightly by convention, to develop the 
architectural design of the new res- 
taurant. The detailed design of the 
steel and its fabrication was placed 
in charge of Clifford Orr, of Chicago 
Bridge, and the design of the me- 
chanical equipment was made by 


Roy W. Shields and the staff of 


Samuel R. Lewis, consulting me- 
chanical engineer. 


Like Teacup 


The restaurant proper is like an 
inverted teacup forming a dome 80 
ft in diameter and 28% ft high at 
the center, with a concentric bulge 
around its edges 14 ft wide. The 
space enclosed by the bulge is used 
for toilets, kitchen, storage and for 
the mechanical equipment. 

The steel is ;% in. in thickness, 
except for the main side wall under 
the dome, which is 4 in., without 
a single post, beam, tie rod or strut. 
The originally flat steel plates 
were bumped or compressed into 
the desired shapes and were shop 
welded into sections of considerable 





size, many of which were iden: 
yet not too large to be hand 
a portable derrick. These sec: 
then were moved to the sit 
quickly were welded togethe: 
aid of several of the comp 
portable welding sets. 

A remarkably small amouw 
scaffolding under the dom 
needed. The investment cost 
the essential building structurs 
in this manner by the compa 
experienced workmen probably 
considerably less than that of 
mechanical equipment. 


Sprayed Insulation 


The foundations comprise 
concentric circles of concret« 
with a reinforced slab unde 
outer bulge, gaining a crawl s; 
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for pipes and conduits. The floor 
wider the dome rests on a com- 
pacted earth and sand fill. 

The interior of the structure is 
insulated against heat transfer and 
noise by an insulation applied by a 
pneumatic gun, so that the basic 
heat transfer coefficient is in the 
order of 0.16 Btu per sq ft per hr 
per F difference in temperature in- 
doors and outdoors. The insula- 
tion, which is a fibrous material 
projected simultaneously by the 
gun along with an adhesive, was 
installed in two separate layers so 
as to gain an especially smooth, 
light colored effect, which to the 
uninitiated looks like concrete. Il- 
lumination of the restaurant is en- 
tirely indirect from a pedestal un- 
der the center of the dome. 


Air Conditioning 
and Heating 


The air supply duct was welded 
into place as the sections were fab- 
ricated, fitting into the triangular 
shaped space where the bulge joins 
the dome. The air enters the res- 
taurant through many horizontally 
discharging diffusing grilles di- 
rectly from this duct, and is ex- 
hausted through the kitchen, the 


toilet rooms and other auxiliary 
rooms. Provision is made for par- 
tial air recirculation during occu 
pancy, and for complete recircula- 
tion when heating or cooling the 
rooms prior to occupancy. 

There are a few direct radiators, 
as in the entrance, toilet rooms, 
kitchen, etc., but the major heating 
and cooling is accomplished by in- 
direct means. All of the air is fil- 
tered. Toilets and the kitchen have 
separate exhaust fans. 

There is one steel boiler, burning 
heavy fuel oil, and hot water for 
winter heating is pumped directly 
through the boiler, gaining in this 
manner a highly efficient heat trans- 
fer. There are separate electric 
motor driven water circulating 
pumps, one for the kitchen radia- 
tors, one for the direct radiation in 
general, one for the indirect air 
heating convectors and a fourth for 
circulating the domestic hot water, 
which is warmed by transfer of heat 
from the main boiler. 

Refrigeration in summer is by 
direct expansion evaporators and a 
40 ton “Freon” system. There is 
automatic temperature control of all 
spaces the year around. 

The mechanical equipment is gen 
erally conventional, except that 
since the dome and the bulge could 
not very well be marred by chim- 


neys or ventilators, the function of 
these is accomplished by unobtrusive 


openings through the curved steel 
roof. The air supply intakes and 
the various exhaust outlets have 
watertight welded steel boxes below 
them, provided with drains, the air 
leaving or entering these boxes from 
their sides. 

The boiler is provided with an 
electric induced draft fan which has 
an automatic time switch so that 
draft is in being before the oil 
burner cuts in and persists for a 
short time after the oil burner cuts 
out, so as to remove the gases from 
the heat transfer passages. 

The exterior of the structure is 
painted directly on the steel, which 
fits so perfectly and is so smoothly 
welded at the joints that these prac 
tically are invisible. 

At the opening luncheon, given 
by the company to the local chapter 
of the American Society of Civil 
Engineers, there were approxi 
mately 500 guests and the ability 
of the 
such a gathering while maintaining 


building to accommodate 


satisfactory comfort as to tempera 
ture, ventilation, illumination and 
acoustics, was well demonstrated. 

The heating, ventilating and ré 
frigeration was installed under con 
tract by the Advance Heating and 
Air Conditioning Corp. 


PROPER PIPING SYSTEM OPERATION 
VITAL TO EFFICIENT WAR PRODUCTION 


DURING THE period of all-out pro- 
duction for war, involving the train- 
ing of new personnel and a tendency 
toward a letdown of ordinary pre- 
cautions due to the stress of over- 
time work, it is timely to give 
thought to the proper care, opera- 
tion and maintenance of pipe lines, 
valves and fittings, which form the 
circulatory system for transporting 
the life blood of a manufacturing 
process to the points where it is 
needed, in the proper quantities and 
at the proper time. The production 
program is vitally dependent on the 
efficient performance of the piping 
system. 

It goes without saying that in 
addition to providing adequate 
strength in the piping system, 
proper supports and provision for 
expansion and drainage should be 
provided when the piping system is 


installed and that the system should 
be maintained in perfect operating 
condition by suitable inspections at 
regular intervals. The proper pro- 
cedure in the opening and closing of 
valves is also of vital importance in 
avoiding undue shocks caused by 
sudden changes in pressure and tem 
perature. 

In an article in the January, 1940, 
HPAC on standard bypasses for 
main tontrol valves the necessity of 
the gradual opening and closing of 
main control valves was emphasized 
and it was pointed out that due to 
variations in service conditions two 
series of bypass sizes were neces- 
sary in order to provide the required 
control of the time element in the 
opening and closing of a valve under 
the various types of service occur 
ring in practice. 

The present vital need for maxi- 
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mum production makes this an op 
portune time to remind ourselves 
of the importance of maintaining 
proper control of flow in pipe lines, 
so as to protect these essential ele 
ments of the production machine 
from being subjected to unnecessary 
shocks and strains. The sudden re 
lease of pressure into an empty pipe 
line, by opening a closed valve too 
rapidly, may cause disastrous shocks 
and an accident involving the pip 
ing system in a manufacturing plant, 
even when it does not result in loss 
of life or damage to other equip 
ment, is very likely to disrupt the 
production program of the plant. 
Joun J. HARMAN, general secre 
tary, Manufacturers Standardiza 
tion Society of the Valve and Fit 
tings Industry. Member of HPAC’s 
board of consulting and contributing 
editors. 
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Reinforced Concrete Pipe Used for 
Underfloor Air Ducts at New Plant 


100,000 Cfm of Air Removes Heat Generated in Making 
Fluorescent Lamps for War Plants .... By S. M. Brown 


ONE INNOVATION at the new fluorescent lamp 
plant of the Hygrade Sylvania Corp. is the use 
of reinforced concrete pipe, installed under the 
floor, for air ducts. Lamps made at this plant are 
being used in war production factories. 

A large amount of heat is generated in the pro- 
duction of the lamp bulbs. Calculations showed 
that it would be necessary to introduce 100,000 
cfm of air at 60 F to keep the plant at comfortable 
operating temperatures during the summer 
months. Using a maximum velocity of 2000 fpm, 
a main duct with an area of 50 sq ft would be re- 
quired. Overhead ducts of this size were out of 
the question. | nderfloor reinforced concrete tun- 
nels were very costly, so the use of concrete pipe 
was conceived as a practical solution. 

The largest size of pipe obtainable had an in- 
side diameter of 82 in. so a dual service of one 
82 in. pipe and a 54 in. pipe was laid out, extend- 
ing from the air washing unit, situated outside the 
building, to a concrete chamber which is situated 
in the center of the building transversely, and at 
about the third point longitudinally. Long sweep 
elbows of galvanized iron with deflecting vanes 
were used in this pit to make the 90 deg bends 
from the service to the trunk lines, the 82 in. pipe 
being used to service approximately the front two- 
thirds of the building, and the 54 in. pipe the rear 
third. 

Pipe sizes were stepped down to 42 in. at the 
extreme ends, always keeping the velocity at 2000 
fpm or less. The. tops of all concrete pipe were 
installed level at 16 in. below the finished ground 
floor, and bevelled fills of brick and mortar were 
used where the pipes changed size. 

The branch lines were made of salt glazed vitri- 
fied tile, and taken off at a 45 degree angle, at the 
center of the pipe with the tile extending into the 
concrete pipe to act as a scoop. Single connections 
were made with 12 in. tile, and double ones with 
18 in. tile. Where the 18 in. lines changed to 12 
in. for the floor outlets, the 12 in. bell was in- 
serted in the 18 in. and the joints filled with 
mortar. This permitted a considerable variation, 
so that with the use of 1/8 and 1/16 bends the 
outlets through the floor would hug the interior 
columns and not use up excessive floor space. 

The greatest amount of heat is generated on the 
first floor, so two-thirds of the outlets were plan- 
ned for this area and the other third were ex- 
tended with sheet metal through the second floor. 
Sheet metal shoes were caulked in place where 
each tile outlet came through the concrete floor, 


| Concluded on p. 286] 
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Unoercrouno Air Piping LavovT 


(Partial Plan View) 








Concrete Pipe Detai/ 
Moles Marked A": X=l-4", Ye?-d" 
‘ Holes Marked “B": X=2-0", Y=3*-0" 
Pipe ~~ Holes Marked? "0": ('-4" dia 
locate a// holes on €% of pipe. 
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T VA/‘s Watts Bar Steam Plant Augments 
Hydro Power for War Production 


H. J. Petersen Explains Design and Installation 
of High Pressure Steam Piping 


SUMMARY—During 1939 and 1940, with 
the load steadily increasing due to de- 
fense power requirements, it became 
more and more evident that the Ten- 
nessee Valley Authority's hydroelectric 
system should be augmented by addi- 
tional steam generating capacity. The 
Watts Bar steam plant accordingly was 
authorized as an emergency national de- 
fense project, and is now generating 
power for war production. .. . Mr. Peter- 
sen, principal mechanical engineer, su- 
pervised the design of the piping and 
describes its features here, confining his 
remarks to the high pressure steam lines 
and the safety valve vent piping. The 
vent piping design, incidentally, was 


checked in accordance with the prin- 


ciples brought out in Max W. Benjamin's 
article published in the October, 1941, 


HPAC. . . . Mr. Petersen devotes par- 


ticular attention to the field welding 
procedure, preheating and stress relieving 


DurING 1939 anp 1940, with the 
load steadily increasing due to de- 
fense power requirements, it became 
more and more apparent that the 
Tennessee Valley Authority's 
hydroelectric system should be aug 
mented by additional steam gener- 
ating capacity, since this would pro- 
vide a quicker source of added 
power than could be obtained in any 
other way. This was further empha- 
sized by the need to increase firm 
power during periods of low river 
flow, and to provide capacity during 
flood periods when the hydro output 
would be reduced. Accordingly, 
Congress authorized the construc- 
tion of the Watts Bar steam plant as 
an emergency national defense 
project. The steam plant is situated 
approximately 3600 ft downstream 
from the Watts Bar hydro plant. 
The steam turbogenerators run at 
1800 rpm. Each has a capacity of 
60,000 kw at 0.9 power factor. They 
are designed for continuous output 
at unity power factor, or 66,700 kw 
under normal steam pressure and 
temperature conditions, and with 
steam taken at four extraction points 
for feedwater heating. The steam 
conditions at the throttle are 850 psi 
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ga and 900 I, with 2 in. of mercury ing between the boilers 

absolute back pressure at the con and the cross over conn 

denser. Each turbine is connected tween the hoik 

to a pulverized coal fired boiler, system complies AST \ 

with a rated capacity of 600,000 Ib fication A206-397 oa , 

per hr of steam, with steam at the this schedule covers views 

superheater outlet at 900 psi ga and 900 psi and YOO | er 

900 F, size of this carbon molvbdenum pin 
The plant is designed to operate was specified to be thin a range 

essentially on the unit system, but No. 3 to No. 6 

cross connections for emergency us¢ \ll welded construct: 

are provided on the main steam and ing to the code for pressure 

boilerfeed systems between the first ASA B3l-1l, was specified 

and second units and between the pipe with held welds key 

third and fourth units. Inasmuch as mum. All welds were mack 

this paper deals primarily with the backing rings Backing rings we 

high pressure piping, no detailed made from carb ' 

discussion of the units and _ their steel. A detailed discussi 

auxiliaries and the heat balance will ing is given late 


be included. 
While the term “high pressur Main Steam Piping 


piping” is relative and could be ap 


plied to almost any system carrying The main steam piping was ce 
steam at 300 psi and above, the ap signed for maximum cap 
plication in this article has to do flexibility. consistent with the « 
specifically with the main steam pip nomics and other fact 

Superheater header, showing (left to right) two superheater safety valves, power 


control valve, angle non-return valve and motor operated boiler stop valve. Note the 
vent manifold from the safety valve exhausts; this vent piping was recalculated accord- 
ing to the principles given in Max W. Benjamin's article in the October. 1941, HPA( 





te 

















such characteristics. Fourteen inch 
outside diameter pipe with a wall 
thickness of 0.937 in. (schedule 
100) was found to give a low 
enough hoop stress and to be the 
proper size for the steam flow re- 
quirements. The problem then was 
to get the steam to the turbine stop 
valve with a minimum of pipe and 
bends, and still keep the metal stress 
below the code limit of 10,000 psi 
at the temperature of 900 F. A good 
many designs were made, some of 
which had certain advantages in 
lower pressure drop at the expense 
of flexibility, and vice versa. 

A contributing factor was the 
cross over connection between two 
units, which of course greatly added 
to the pressure drop when that cycle 
of operation was necessary. Each 
boiler and its auxiliaries has a maxi- 
mum capacity of 700,000 Ib per hr 
of steam with which to supply each 
of two turbines with 350,000 Ib per 
hr through the cross over connec- 
tion. In this way the total energy 
resulting from the steam from one 
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boiler would be approximately 10,- 
000 kw greater than when operat 
ing one turbine at its full load. This 
added factor was also taken into 
consideration in the pressure drop 
calculations. Since the operating 
pressure at the turbine throttle re 
mains constant at 850 psi, any sav- 
ing in pressure drop in the piping 
would be reflected in a lower drum 
pressure, with a consequent saving 
in fuel costs. 


Stress in Bend 
at Throttle Valve 


The final layout as ultimately de- 
signed and installed is shown in an 
isometric sketch. Moments, forces 
and stresses shown on this sketch 
are the result of calculations made 
from data obtained from an actual 
model test. A brief explanation of 
the stress determination in the bend 
adjacent to the turbine throttle valve 
shown in the sketch as having a 
calculated stress of 7950 psi follows: 


Isometric sketch of main steam piping 
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Because the pipe is three dimer 
sional and is restrained from rot: 
tion in any direction, three moment 
are present at that point. Thes 
are (1) a bending moment of 285 
000 in.-lb in the plane of the ben 
(2) a bending moment of 105,50 
in.-lb perpendicular to the plane « 
the bend and (3) a twisting mome: 
of 114,400 in.-lb. These moment 


were obtained from tests on tl 


model, duplicating movement of t 
pipe as calculated from known e) 
pansion due to temperature 


creases. Combining the stresses ol 


tained from these moments, the 


maximum stress at this point wa 


found to be 7950 psi. The maxi 


mum stress at any point was fou 


to be in the top bend of the cross 


’ 


over connection which was ca 
culated to be 8350 psi, well wit! 


the allowable 10,000 psi Stresses 
indicated make no allowance for 


cold springing of pipe. 
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Safety Valve 
Vent Piping 


An interesting development oc- 
curred in the setting of the super- 
heater safety valves shown in the 
isometric sketch. This was first at- 
tempted when the boiler was under 
pressure while it was being “boiled 
out,” and the result was a consider- 
able blow back of steam and water 
at the umbrella type fittings just 
above the safety valve. This caused 
some concern at first because the 
manifold type of construction used 
in combining the vents from the 
safety valves and the power control 
valve obviously entailed some as- 
sumptions in the design calculations. 
After the above blow back of steam, 
the vent piping was recalculated, 
using the method advocated by Max 
W. Benjamin in his article in the 
October, 1941, HPAC entitled Siz- 
ing Vent Piping for Safety Valves. 
This method applies the acoustic 
velocity principle, which is that the 
maximum velocity a fluid can attain 
in a conduit is equal to the velocity 
of sound in the fluid. Mr. Benjamin 


also states that the velocity pressure 


in the steam jet leaving the safety 
valves should be equal to or greater 
than the static pressure inside the 
vent pipe. The calculations indi- 
cated a sufficient margin in this re- 
spect. 

Our conclusions were that the 
safety valves had been blown under 
abnormal conditions. While the unit 
was being boiled out only one burner 
was operating, and much of the 
steam from the drum condensed in 
the superheater (there being no out- 
put to the turbine). The saturated 
steam, condensate and moisture 
carryover from the drum was blown 
through the safety valves. The vent 
piping was uninsulated. The result- 
ant mixture of water and steam in 
the vent piping increased the pres- 
sure drop through this line suff- 
ciently to cause back pressure at the 
umbrella fittings. 

Recently one unit has been in op- 
eration under normal pressure and 
temperature conditions with ap- 
proximately 35,000 kw load on the 
generator, and the safety valves 
were blown by hand. The vent pip- 
ing functioned satisfactorily, seem- 
ing to bear out the above conclu- 
sions. It may be that with 
automatic blowing of the safety 


valves as a result of a drop in load, 
er for any other reason, the mani- 
fold will cause some blow back of 
steam, even during conditions for 
which the system was designed. 
While this is not expected, it will 
be watched closely on the first unit, 
and the design of the vent piping 
changed if necessary. 


Motor Operated 
Valves 


All valves in the main steam line 
are 1500 Ib series with stainless steel 
stems and stellited seats and discs. 
They are gate valves, outside screw 
and yoke pattern, with bonnets back 
seated to permit repacking under 
All valves, including the 
motor operated valves, have by 


pressure. 
passes. However, motors for these 
latter valves are sized for operation 
under unbalanced line pressure. 

Each boiler shutoff valve and the 
valve on the cross connection is mo- 
tor operated, and each is controlled 
by a pushbutton at the valve and by 
a control switch on the boiler con- 
trol board. Because the turbine 
throttle valve can be tripped from 
both the turbine control board and 
from the boiler control board, only 
a manually operated stop valve was 
installed in the turbine line ahead 
of the throttle valve. The function 
of this latter type valve is, of course, 
to take the throttle valve out of the 
line for any reason while its unit 
boiler is being used with the other 
turbine. 

The insulation for the high pres- 
sure piping consists of 2 in. of high 
temperature insulation and a 2 in. 
thick layer of 85 per cent magnesia. 
This was covered with an asbestos 
cloth jacket sewed on with 16 ga 
copper wire. 


Field Welding 


The piping contractor used essen- 
tially the following routine in the 
field welding of this pipe: 

The pipe was aligned, fitted and 
held in place temporarily by four 
horseshoe shaped brackets which 
were tack welded across the joint, 
spaced at 90 deg intervals around 


the circumference of the pipe. 


These four brackets were removed 
after the first two beads had been 
run. 
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Preheating—All_ carbon moly! 
denum steel pipe was preheated to 
approximately 500 F before weld 
ing, and a uniform temperature be 
tween 400-000 F was maintained 
during the welding process. Both 
preheating and heat maintenance 
during welding was done by means 
of electric induction through the 
medium of an electric stress ré 
liever. This machine operated on 
220/440 volts at a frequency of 80 
cycles. 

The following pre cedure was used 
to prepare the pipe for preheating 
operations: Asbestos paper ' in. 
thick was wrapped around the pipe 
on each side of the weld and wired 
in place. Two wraps were always 
used, which gave % in. of insulation 
between the pipe and the coppe1 
conductor coils. The paper pro 
tected the weld from cold air cur 
rents, and also protected the asbestos 
insulation on the copper conductors 


from excessive heat reflected from 
the pipe itself. An asbestos insu 
lated 500 MCM stranded copper 
conductor was then coiled around 
the pipe to within 2% in. of the 
joint. This conductor was then 
passed about 18 in. above the weld 
and connected to a similar condu 
tor which was coiled around the pip 
on the opposite side of the weld. The 
same number of turns were used on 
each side of the weld and the con 
ductor was wound in the same di 
rection around the pipe on both 
sides of the weld. The number of 
turns was determined by the wall 
thickness of the pipe and the type 
material to be welded. An open 
space of about 5 in. was left at the 
weld. A thermocouple was welded 
to the pipe about 2% in. from the 
joint and was covered by the con 
ductors coiled around the pipe. 
This thermocouple enabled pipe 
temperature to be read directly in 
degrees Fahrenheit at the stress re 
lieving machine. 

Pipes were left wrapped as « 
scribed after the welding operation 
had been completed, and no changes 
were made until just before the 
weld was to be stress relieved 
Usually two welds were made simul 
taneously. To preheat for two welds 
the conductors described above were 
hooked im series. The stress re 
lieving machine used was larg 
enough to preheat two welds on all 
pipe not in excess of 8 in. 
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Typical detail of weld and backing ring 


Welding operations were started 
atter the pipe had been preheated 
to its required temperature. The 
welder ran one bead around the 
circumference of the pipe and then 
chipped all scale and flux from this 
bead, using a pneumatic chipping 
hammer. He cleaned the bead with 
a wire brush and was then ready to 
start running the second bead. This 
process was repeated until the com 
plete weld was made. The welder 
signaled the stress reliever operator 
on completion of each band. This 
operator then started the machine 
and built up the temperature on the 
pipe while the welder was chipping 
and cleaning the weld. The stress 
reliever machine was not operated 
while the weld was being made, but 
was turned on during the intervals 
spent by the welder cleaning ard 
chipping, as, due to magnetism, the 
machine could not be operated while 


a weld was being made. However, 
if the time required to run a bead 
was long enough for the pipe tem- 
perature to fall below 400 F, the 
machine was turned on and the wel 
der stood by until the pipe had been 
reheated to its proper temperature 

On completion of the weld, it was 
wrapped tightly with a 2 in. strip of 
asbestos cloth, and the temperature 
was then raised to 600 F and the 
machine cut off. The asbestos 
wrapping insured gradual cooling. 
The welding rods used were \% in. 
and ’5 in. in diameter; usually the 
first two beads were run with the 
4g in. rod. 

Stress Relieving— All carbon 
molybdenum steel pipe was stress 
relieved by the methods used for 
preheating. In stress relieving a 
temperature range of 1100-1250 F 
was maintained. The temperature 
was raised slowly and held at above 


range for a period proportional 
the wall thickness on the follow; 
basis: One hour per inch of 
thickness, for carbon steel ply 
Two hours per inch of wall thi 
ness for carbon molybdenum pij 
In no case was the stress reli 
ing less than % hr, and all pipe y 
allowed to cool uniformly in a s' 
atmosphere. Stress relieving 
accomplished by electric induct 
heating of a circumferential b 
twice the width of the weld 
with the weld in the center of 
heated band. While stress relievi 
the conductor coils as described 
connection with preheating 


moved over the weld and a 
thermocouple was placed or 
weld. On carbon molybdenum 
the complete cycle of prelh 
welding and stress relieving was 


continuous operation, wit 
val from completion of weld 
start of stress relieving 

This procedure resulted in ex 
lent welds which were readily pass 
by the Hartford Steam Boiler | 
spection and Insurance Co., wl 
spected all welding, both in the s! 
and in the field. 

‘This power plant was design: 
and built by the Tennessec Vall 
Authority's own forces unde 


supervision of T. B. Parker, cl 


engineer. The design was 
charge of George R. Rich, chiet 
sign engineer, assisted by Chas 
Main, Inc., consulting engineer 


' 
; 


The construction was under the 


pervision of A. L. Pauls, chiet « 


struction engineer, and F. (¢ 
Schlemmer, project manage rl 


design of the piping was under 


1) 


supervision of the author, princy 
mechanical engineer. Grinnell C 


Inc., was the piping contractor 





{Concluded from p. 282] 


and metal ducts with adjustable 
ventilators were connected to them. 

Where practical, hoods with ex- 
haust fans are used over the heat 
producing apparatus. A slight pres- 
sure caused by the introduction of 
the cooled washed air is taken ad- 
vantage of, to force the remaining 
hot air out, through ventilating sec- 
tions of the sash situated in the top 
rows of glass on the ground floor, 
and through power ventilators in 
the roof for the second floor. 

The air washing and _ handling 


system was designed not only to cool 
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the air for summer operation, but 
also to heat it for winter use. Ducts 
from both floors were connected to 
the intake end of the air washer to 
permit recirculation of air in the 
winter time. Water for cooling is 
obtained from an artesian well pro- 
ducing 400 gpm of 50-52 F water, 
adjacent to the air washer. Size of 
the pulley on the blower is changed 
to produce 70,000 cfm in winter. 
The concrete pipe was furnished 
by a plant about seven miles away. 
There, undersize holes were cut in 
the pipe before shipment and trim 
med to fit the branch lines on the 


HEATING, 


job. The concrete pipe was sched 
uled for delivery, and unloaded a1 
set in place direct from the trucks 
showing additional economies. 
This method of distributing au 
certainly worked out most econom 
ically, and the use of circular pip 
definitely reduced friction losses 
Being. under the floor, no further in 
sulation was necessary and the dil 
ference in temperature between thi 
air leaving the washer and its ce 
livery point can hardly be measured 
{For further information about tl 
new plant, see pp. 162-163 of the Marc! 


1942, HPAC.] 
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ARMY DEVELOPS METHODS OF 


CONSERVING STRATEGIC RAW MATERIALS 


ECONOMIES WHICH are also useful 
to civilian consumers are being de- 
veloped for Army use and have re- 
sulted in reducing consumption of 
raw materials listed as strategic and 
critical, according to the War De- 
partment. 

Each branch of the Army is con- 
tributing something to the study in 
conservation. The corps of engi- 
neers, for example, has substituted 
coated steel for brass on dozens of 
building items. The construction 
division of the corps of engineers 
has issued a circular letter on design 
embodying many of these changes. 
Following are some of the recom 
mendations given in it for conserva- 
tion of critical materials. 


Prohibited Uses 


Aluminum and Magnesium No 
aluminum will be used except where 
there is an absolute military or safety 
necessity therefor. Lighting equip- 
ment of any kind, furniture, kitchen 
utensils or articles of regular sup- 
plies are not to contain aluminum or 
magnesium. Where no other sub- 
stitutions are at all possible, low 
grade secondary aluminum will be 
substituted for primary aluminum if 
at all possible. 

Asbestos (Amosite Fiber) — The 
use of 85 per cent magnesia pipe 
covering and block is prohibited in 
all insulation applications where the 


temperatures involved are below 
250 F. 
Copper — The use of copper or 


copper base alloy in various items 
and in all component parts thereof, 
is prohibited except to the extent 
that the use of any less scarce ma- 
terial is impractical, and in articles 
or parts thereof, which are being 
produced, 

For use to comply with under- 
writers regulations, or safety regu- 
lations issued under governmental 
authority, provided the pertinent 


provisions of such regulations were, 
in either case, in effect both on 
October 1, 1941 and on the date of 
such use, and specifically and ex 
clusively require the use of copper 
or copper base alloy to the extent 
employed, or 

For use in chemical plants to the 
extent that corrosive action makes 
the use of any other material im 
practical, or 

For use in laboratories and hos 
pitals, where and to the extent that 
the physical and chemical proper 
ties make the use of any other ma 
terial impractical, or 

For use as part of the motive 
power or mechanical and electrical 
equipment of 
pleasure craft, where corrosive ac 
tion makes the use of any other ma 


vessels other than 


terial impractical, or, 

For plating various items, pro 
vided that such plating is not prt- 
marily for decorative purposes ; that 
the use of or normal wear on such 
items would make impractical any 
other form of coating ; and that such 
item was formerly plated with copper 
or copper base alloy or, if such item 
was not formerly so plated, then 
provided that the total amount of 
copper or copper base alloy to be 
used in the plating of each such 
item is less than 5 per cent of the 
amount that was used in the manu 
facture of each such item imme- 





AIR CONDITIONED WAR 


This is becoming an air conditioned 
war and in air conditioning the 
United States is as far ahead of the 
axis powers as it is in steel produc- 
tion, Dr. Willis H. Carrier, chairman 
of the Carrier Corp., said recently. 

“In protecting powder and equip- 
ment, in speeding the production of 
thousands of articles of defense ma- 
chinery back of the lines, and gen- 
erally in helping men and machines 
to work better, air conditioning is 
month by month increasing its service 
to the all out defense of the nation,” 
he said. 
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diately prior to November 1, 1941 
Items in which the use of copper 


or copper base alloy is prohibited, 


except as permitted above, incluck 

Air conditioning equipment xcept 
small moving parts and bearings 

Grilles 

Heating and plumbing supplic Bands 
on pipe covering. Convectors and local 
heaters. Hot water heaters, tanks and 
coils 


Pipe and fittings 

Ventilators and skylights 

Water containers for humidification 
Weatherstripping and 
Valve handles 


Valves over 


insulation 


= In size (except seats 


discs, stems and mountings) 


The items in which the use of 
copper or copper hase alloy is per 
mitted, to the extent that the use of 
any less scarce material is imprac 
tical, include: 


Condenser tubes heat exchanger 
tubes (other than radiators whi ure 
used to control air temperature) and tube 


sheets in oil refining plants, in plants 
generating steam for public or industrial 
use and in plants generating electri 
power for public or industrial use, where 
and to the extent that corrosive action 
makes the use of any other material im 
practical. 

Gas welding and cutting equipment 
such as cylinder valves, pressure regu 
lators, torches and tips 

Measuring, recording and_ control 
instruments, systems or equipment tor use 
in industrial processes, such as pyrom 
eters, thermometers, flow meters, pres 
sure gages, gas analyzers and their asso 
ciated control valves 

The working parts of pumps such as 
bearings, shaft, impellers, et 

Bearings and bearing metal alloys 

Hot water pipe in permanent constru 
tion where the water is so active as to 
necessitate the use of copper or brass 

Tubing of ‘4 in. and % in. for pneu 
matic controls, rate of rise sprinkler 
alarms and miscellaneous pilot controls 

xpansion joints corrugated it 
steam lines. (This type of joint is to he 


eliminated by basic design wherever 


feasible ) 
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Copper tubing for refrigeration for 
sizes less than % in. diameter (only to 
the extent and until such time as ferrous 
tubing is commercially procurable). 

Copper and brass tubing for transmis- 
sion of meter impulses to recording in- 
struments. 

Brass trim in expansion joints, traps, 
controllers, gages, electric and pneumatic 
control apparatus, etc. where resistance to 
rust is necessary for proper functioning. 

Cork — Cork and corkboard in- 
sulation is limited to use in the fol- 
lowing types of refrigerating equip- 
ment and refrigerated spaces used 
to preserve food and medical sup- 
plies : 

Cabinets and other small cold storage 
boxes, temperatures in which are to be 
maintained below 20 F; and 

Cold storage rooms and “walk-in” 
boxes, temperatures in which are to be 
maintained below 40 F, 

Except where permitted above, insula- 
tion materials other than cork will be 
used in structures of purely temporary 
character (five years), even though used 
for food preservation, except where insu- 
lation is definitely load bearing. In large 
permanent structures, cork insulation will 
not be used except in such parts where 
the temperature control is such as is cov- 


ered al ve, 


Substitutes 


In order to assist in making sub- 
stitutions for critical materials, the 
following list of substitutes has been 
[Only parts of complete 
These 


prepared. 
list are given here—Eb.] 
substitutes will be used where appli- 
cable. Where substitutes other than 
those listed are considered prefer- 
able, they may be used providing the 
same degree of conservation is ef- 
fected. 

Aluminum 

Casing for unit coolers. Substitute 
steel, lacquered or enameled. 

Unit heater coils. Substitute copper 
coils until steel coils are commercially 
available. 

Asbestos 

85 per cent magnesia pipe covering and 
block (containing amosite asbestos fiber ) 
for temperatures under 250 F. Substitute 
cellular asbestos, glass fiber or rock wool. 
Canvas 

6 oz canvas pipe insulation cover. Sub- 
stitute 3.8 oz cotton sheeting (Fed. Spec. 
HH-M-61). 

Copper, Brass and Bronze 

Bands on pipe covering. Substitute 
steel, lacquered. 

Cases for pressure gages, brass. Sub- 
stitute plastic, or enameled steel. 

Float for sump pump switch. Substitute 
plastic float. 
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Union radiator valves, brass. Substi- 
tute cast iron body valve and right and 
left hand nipple. 

Unit heater coils. Substitute steel 
coils when commercially available. 

Ventilators. Substitute black iron or 
steel painted. 

Water pan for humidification in the- 
aters, copper. Substitute 16 ga painted 
steel. 

Water pipe (inside buildings). Sub- 
stitutes: Permanent construction—Cold 
water, galvanized wrought iron (Fed. 
Spec. WW-P-441a). Hot water; gal- 
vanized wrought iron (Fed Spec. WW- 
P-441a) unless water is so active as 
to make necessary the use of brass, Fed. 
Spec. WW-P-351. Grade A or cop- 
per tubing, Fed. Spec. WW-T-799, Type 
L. Temporary construction—Cold water, 
galvanized steel (Fed. Spec. WW-P- 
403a). Hot water, galvanized steel (Fed. 
Spec. WW-P-4038a). 

Water pipe (service). Substitutes: 
Cast iron (Fed. Spec. WW-P-421); 
galvanized steel (Fed. Spec. WW-P- 
403a); galvanized wrought iron (Fed. 
Spec. WW-P-441a) ; black wrought iron 
when experience has proved it satisfac- 
tory in the locality (Fed: Spec. WW-P- 
t41a). 


Cork 

Vibration pads, cork. Substitute 
springs where feasible. 
Nickel, Chromium, Chromium Nickel 


Steel . {lloy, ( ‘opper Nickel d {lloy 
Floor and wall piping 
(plated). 


Hot water storage tank. 


plates for 
Substitute steel painted. 
Substitute 
galvanized steel or vitreous porcelain 
enameled steel. 

Monel pump shaft for forced hot wa- 
ter heating systems. Substitute naval 
brass or tobin brass. 

Radiator valves, air valves and union 
elbows (plated). Omit plating. 

Zine (Protective Coating) 

Air ducts, galvanized. Substitute black 
iron or steel sheets, asphaltum varnish, 
or iron hydroxide or oxide paint inside ; 
lead and oil paint, or iron hydroxide or 
oxide paint outside. 

Heating grilles, louvers and screens. 
Substitute painted steel. 
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The air conditioning & commer 
refrigeration branch of the War P) 
duction Board has moved from 462 |) 
diana Ave. N. W. to the Penthouse 
the Railroad Retirement Building, Was) 
ington, D. C. All mail should go to t) 
new address. 


Restrictions on the delivery of natura 
and mixed natural and manufactured qa 
to consumers, as provided in order | 
issued February 16, 1942, have been e¢. 
tended to parts of six midwestern states 
New areas brought under the restrictio) 
are parts of lowa, Kansas, Minnes 
Nebraska, Oklahoma and South Dakot 


All applications for priority assistan 
which do not specify a required delive 
date will hereafter be returned to t) 
applicant by the War Production Board 
it has been announced. 


Inventories of 19 kinds of supplies 
including heating and plumbing, refri 
eration, construction, builders, et 
whether in the hands of wholesalers, dis 
tributors, jobbers, dealers, retailers 
branch warehouses are strictly limited | 
order L-63, superseded order 
V/ -67. 


which 


General limitation order L-100 of th 
WPB, issued April 17 
persons shall place an order for a “criti 


, requires that n 
cal compressor” unless expressly author 
ised by the director of industry opera 
tions of WPB on form PD-420. To s 

cure such authorisation, it is necessary 

file form PD-415, in duplicate, with th 
WPB. “Critical compressor” means an 
crank and flywheel type horizontal recip 
rocating compressor or dry vacuum pump 
having a displacement of 50 cfm or more 
or any other reciprocating compressor 
having a displacement of 300 cfm or 
more, and includes new, second hand and 


reconditioned equipment. 


Certain types of pipe fittings required 
for shipbuilding have been exempted from 
the operation of schedule II to limitation 
order L-42, it was announced last month 
by the division of industry operations of 
WPB.- An amendment to the schedul 
alters the definition of pipe fittings to 
exclude hydraulic or hign pressure types 
cast or forged steel fittings; and brased 
or soldered brass or bronze fittings, 
whether screwed or flanged at any out 
let. The amendment was prepared after 
conferences with the Navy Department 


and the Bureau of Standards. 


The appointment of chiefs for tx 
newly created sections of the WPB's 
plumbing and heating branch was an- 
nounced April 22 by W. Walter Timmis 
chief of the branch. They are John | 
Steele, chief of the lique fied petroleum 
gas section, and David H. Butler, chief 
of the heating section. 
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P-126 GIVES HIGH PRIORITY RATINGS 
FOR AIR CONDITIONING REPAIRS 


Tue Wak Production Board has 
granted high preference ratings for 
deliveries of materials needed for 
repairs to air conditioning and re- 
frigeration equipment. 

The top rating—A-1l-a—is avail- 
able in the case of an actual break- 
down of equipment used primarily 
to process, transport or store food 
and dairy products for the Army, 
Navy or Maritime Commission, or 
used in cold storage warehouses, 
meat packing houses under U. S. 
government inspection and blast fur- 
Other rat- 
ings, each in the A class, are pro- 
vided to avert breakdowns of 
essential equipment and to maintain 
emergency repair service for exist- 
ing equipment of all types, except 
domestic mechanical refrigerators. 

The program is set forth in pref- 
erence rating order P-126, and will 
be administered by WPB’s air con- 
ditioning and commercial refrigera- 
tion branch. Ratings assigned under 
the terms of the order will be avail- 
able only until June 30. 

In addition to the A-l-a rating 
in the case of actual breakdowns of 
equipment deemed most essential for 
the country’s health and safety, the 
order makes available the following 
ratings : 

A-3 to avert an immediately threatened 
breakdown of any of the types of equip- 
ment listed above for which the A-1-a 
rating is available in case of actual 
breakdown. 

A-3 in the case of actual breakdowns 
f equipment used generally to process, 
transport or store food and dairy prod- 
ucts, including equipment in retail estab- 
lishments where food is stored or served, 
and used in manufacturing plants actu- 
ally engaged in filling defense orders as 
defined in priorities regulation No. 1. 

A-8 to avert an immediately threatened 
breakdown of any of the types of equip- 
ment covered in the A-3 classification as 
listed in the preceding paragraph. 

A-8 for emergency service to all other 
types of air conditioning and refrigerat- 
ing equipment, except domestic mechan- 
ical refrigerators, and for deliveries of 
materials needed to maintain an emer- 
gency service inventory. 


nace air conditioning. 


The ratings may be applied only 
by designated emergency service 
agencies and their suppliers. In or- 
der to obtain designation, an agency 


must be regularly authorized to rep- 
resent a manufacturer, owner or les- 
see of air conditioning or refrigerat- 
ing equipment, and must obtain a 
serial number from WPB after first 
making application on form 
PD-399, 

J. M. Fernald, chief of the air 
conditioning and commercial refrig- 
eration branch, said that manufac- 
turers already have submitted the 
names of several thousand autho- 
rized service agencies throughout 
the country, and that the task of 
issuing serial numbers would be ex- 
pedited. 

“This is a case in which the 
manufacturers themselves will have 


a large share in the policing of this 
order,” Mr. Fernald said. “We are 
relying a great deal upon their 
patriotism so that no one will re 
ceive a serial number who is not en 
titled to it. The industry has long 
awaited issuance of the order. If any 
abuses develop under it, it most cer 
tainly would be revoked.” 

In addition to the usual restric 
tions on use of the ratings to build 
up excessive inventories, the order 
lists several critical materials, such 
as copper, stainless steel and alloy 
steel, and a number of parts de 
signed for installation in new equip 
ment, for which the ratings cannot 
be used. 





HEATING LIMITATION ORDERS 
COME THICK AND FAST 


Limitation orders on _ heating 
equipment made the front pages of 
the newspapers throughout the 
country last month. Among them 
were No. L-79 freezing stocks of 
heating and plumbing equipment ex- 
cept where there is a preference rat- 
ing of A-10 or better, in order to 
prevent dissipation of existing equip- 
ment for non-defense building, mod- 
ernization or unnecessary replace- 
ments; the furnace order No. L-22, 
restricting the amount of iron and 
steel which may be used by furnace 
manufacturers, and issued because of 
the iron and steel shortage; and the 
orders ending oil burner and coal 
stoker production for residential use 
and limiting the production of com- 
mercial and industrial types to or- 
ders bearing an A-10 rating or 
better. 

These orders, the order stopping 
non-defense construction, and the 
earlier limitation order on unit 
heaters, blast coils, unit ventilators, 
etc., while of course presenting nu- 
merous problems to those in the 
heating and air conditioning indus- 
try—including a great deal of paper 
work—in effect serve to “formalize” 
an already existing situation created 
by material shortages and priority 
regulations. They increase the 
priority ratings necessary to obtain 
heating and air conditioning equip- 
ment and are intended as additional 
assurance that such vitally important 
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equipment will be used on the war 
production projects where it is most 
vitally needed. 

Conservation of critical materials 
in the manufacture or production of 
war materials is the high purpose of 
the War Production Board, says the 
Industrial Unit Heater Association 
in a special statement to HPAC. 
The WPB action of March 25, 
freezing all completed stocks of 
steam or hot water unit heaters, is 
a case in point. The advantages of 
unit heaters were the deciding fac 
tors in limiting their installation to 
certain end uses where the equip- 
ment would be of the greatest pos- 
sible benefit to the war effort. 

Although the freezing order on 
the face of it appears drastic, the 
actual effect has made very little 
change in the operation of the in- 
dustry except insofar as certain pro- 
cedures must be followed out to ob 
tain release for shipment of unit 
heaters for the specified end uses, 
the association says. 

As far back as August, 1941, the 
individual manufacturer began to 
set up his own limitations on the 
sale of unit heaters for certain es 
sential uses. These limitations on 
use of necessity varied from one 
manufacturer to another. The freez- 
ing order therefore provides a uni- 
form and legal method whereby unit 
heaters are confined to definite 
channels where the greatest need, in 
the opinion of the Army and Navy, 
exists. 
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PIPING -- INDUSTRY'S MOST IMPORTANT 
TRANSPORTATION SYSTEM ---- PLAYS 
VITAL ROLE IN ALL-OUT WAR EFFORT 
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Tue Princ systems in America’s indus- 
trial plants—conveying everything “from 
soup to nuts”—represent the Nation's 
most important transportation system, 
consequently are performing an essential 
service in production for victory. The 
drawing above was prepared to visualize 
the many applications and kinds of 
piping services in a plant; a paper mill 
was selected as the example because its 
operations embody many different piping 
systems and because it includes the main 
types of lines common to general indus- 
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trial plants as well as other piping found 
. « The plant 
layout and piping have been simplified 
for clarity and ease of presentation, and 
the sizes of the lines have been somewhat 
All of the items of equip- 


in the process industries, 


exaggerated. 

ment, valves, 
hangers and supports, and 
other pieces of equipment 
essential to a piping system are of course 
not shown. (Original drawing furnished 
through the courtesy of Tube-Turns. Inc. 
Louisville, Kentucky.) 


controls, 
numerous 
which are 


traps, bypasses, 
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Viscosity Compensation for Oil Burners 


Kalman Steiner Explains “Viscosity Compensation” and 
Gives Practical Suggestions for Layout of Installations 


EACH BRANCH of engineering seems 
to accumulate a certain number of 
terms that must be designated later 
as misnomers. The expression vis- 
cosity compensator is one of these. 
It is probable that the name orig- 
inated from a wish. Early in the 
days of oil burner designing, it was 
found that ordinary valves such as 
needle, globe and gate valves were 
not particularly well suited to reg- 
ulate viscous flow. Clearly, viscos- 
ity had to be taken into considera- 
tion in attempting to regulate rate 
of fuel flow to the burner. Viscosity 
compensation therefore became a 
concept long before it became an 
actuality. Oil burner men wished 
they had a means of compensating 
for viscosity, and when something 
appeared on the horizon that seemed 
to offer independence of viscosity, it 
was erroneously called a viscosity 
compensator. 

To the uninitiated, the term 
would imply a device that is in some 
way sensitive to the yiscosity or 
change in viscosity of the liquid, and 
is in some way capable of respond- 
ing to the stimulus of viscosity 
change, whereby it will so alter the 
flow conditions as to offset the 
effects of viscosity change. Actu- 
ally, a viscosity compensator is un- 
able to detect changes in viscosity, 
and of itself is unable to alter flow 
conditions should such a change oc- 
cur. In fact, the viscosity compen- 
sator remains passive under viscos- 
ity changes—it does nothing at all, 
and it is to this fact that it owes its 
usefulness. 

The full significance of the viscos- 
ity compensator is better appreciated 





SUMMARY—tThe expression “viscosity 
compensator” is a misnomer; a more 
exact term would be “viscosity dodger”, 
for—in fact—the viscosity compensator 
remains passive under viscosity changes. 
It does nothing at all, and therein lies 
its usefulness. . . . Mr. Steiner explains 
the principle of the viscosity compensa- 
tor, discussing its value and giving prac- 
tical suggestions on its use and the 
layout of plants burning heavy fuel oil. 
, . The author, mechanical engineer 
with the Chicago ordnance district, is a 
member of HPAC’s board of consulting 
& contributing editors 
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from a brief review of the more 
common methods of metering flow, 
and an analysis of their faults. The 
needle valve was very widely used 
in early burner types. On the rather 
light fuel oils then in use this valve 
served its purpose satisfactorily, but 
as refining methods changed and 
fuel oils became more viscous and 
carried more sediment, the needle 
valve became subject to film forma- 
tion across the rather narrow clear- 
ance between stem and seat, and 
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Fig. 1—Sketch illustrating principle of 
operation of a viscosity compensator 


sediment was prone to deposit at 
this point of restriction. Even if 
neither film formation nor sediment 
deposit occur, the needle valve re- 
quires either that its setting or the 
setting of the pressure regulating 
valve be altered for each change in 
oil temperature or viscosity. 

A refinement of the needle valve 
is the so-called metering valve, by 
which is meant a valve having an 
oil passageway cut into the stem it- 
self, the aperture into the stem be- 
ing formed as a sort of V notch 
having a rapidly converging angle. 
As the stem is moved up or down 
by turning of the valve handle, the 
exposed portion of the V changes 
rapidly. This makes the valve sen- 
sitive, and the shape of the orifice 
reduces the possibility of film for- 
mation or sediment deposit. But the 
amount of liquid passed through the 
orifice is a function of both pressure 
and viscosity, and since there is no 
way of varying the pressure auto- 
matically in accordance with viscos- 
ity changes, the flow varies with 
changes in fuel characteristics. The 
metering valve’s chief usefulness 
is with manually controlled burners 
where the fuel temperature is held 


fairly constant, and with light oil 

Orifices have been used to so: 
extent, but are subject to the sa: 
objection as the metering val 
plus the fact that an orifice is ; 
readily adjustable in size, so t! 
flow variation can be secured o1 
by varying the pressure. This 1 
cessitates provision for changing t 
orifice plate whenever the desir 
change of flow rate lies above 
below the working pressure rang: 
For any given burner size a numb: 
of orifice plates having different 
sized orifices must be made avail 
able. 

It might be mentioned in passing 
that the pressure regulating device, 
required as an essential part of the 
system with needle valve, metering 
valve or orifice, is itself a source ol 
operating and maintenance prob 
lems. Apparently, therefore, in 
combination with any one of the 
three methods so far described, it 
cannot be said to add to the genera! 
degree of satisfaction obtained. 

The viscosity compensator is no 
more able than the pressure regula 
tor to detect change in viscosity, 
but the hydraulic conditions exist 
ing enable the viscosity compensa 
tor to be independent of viscosity 
Searching for a more exact term, 
one might use the expression “vis 
cosity dodger.” Here we really 
have a contrivance so fashioned that 
viscosity changes have no effect 
upon the flow. 

A rudimentary system that per 
haps best illustrates the basic prin- 
ciples involved is shown in Fig. 1. 
A positive displacement pump is 
driven at constant speed and so 
maintains a constant flow of liquid 
This liquid is discharged into a 
chamber which has two fixed out 
lets. Obviously, the combined 
streams issuing from the outlets 
must equal the pump discharge rate. 
Obviously, also, the rates of flow 
through the outlets bear the same 
ratio to each other as the outlet port 
areas. Finally, granted that the 
pump can maintain constant flow 
regardless of viscosity changes, and 
this is generally true within a very 
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wide range of viscosity, it follows 
that the ratio of division into two 
streams of flow is independent of 
viscosity. As a corollary, it can also 
be stated that the ratio of division is 
likewise independent of pressure 
and temperature. 

To make a commercial device of 
such an arrangement, it is necessary 
to provide means for varying the 
port areas. It is then merely a 
question of adjusting the two areas 
until the desired rate of flow to the 
burner is secured. The second port 
of course becomes the return to stor- 
age, or to pump suction, as desired. 
In commercial applications, hoew- 
ever, one other feature is essential. 
Since both ports are variable, a 
safeguard must be_ incorporated 
against both ports being completely 
closed, or against undue pressure 
rise occurring at any time. This 
safeguard is generally a_ spring 
loaded pressure relief. 

Various forms of viscosity com- 
pensators have been evolved, all us- 
ing the above principles. Some em- 
ploy vertical motions to vary the 
port sizes, some utilize a rotary mo- 
tion; in certain forms each port is 
independently variable while in 
others a single adjustment varies 
both. Again, the adjustment may 
be purely manual in one case and in 
another may be automatically vari- 
able to suit changing load demands. 

A very simple form of viscosity 
compensator or flow regulator can 
be made up with two good metering 
valves and a pressure relief. For 
occasional application to unusual in- 
stallations where burner equipment 
lacks this feature, dependable oper- 
ation can be secured by such an ar- 
rangement. 

An. extension of the principle of 
orificing as found in a_ viscosity 
compensator is illustrated in Fig. 2. 
Here the division of the main stream 
into two smaller streams for feed 
and return is accomplished by caus- 
ing the oil to pass through two 
valves having long tapering seats. 
The resistance through each valve 
may be varied, and for any given 
setting the ratio of the division is 
the ratio of the two resistances. Of 
course, the valve governing the re- 
turn stream likewise governs the 
pressure under which the system 
works. <A high pressure relief is 
also incorporated, giving direct by- 
pass to the return line in the event 
undue pressure is built up. The 
pump of course discharges a con- 


stant stream into the central cham 
ber, from whence the oil flows into 
the two valve chambers. 

With any of the forms so far de- 
scribed, adjustment of the oil flow is 
manual; that is, the orifice or valve 
setting is made by hand. It is also 
necessary that there be some sort of 
automatic adjustment provided, so 
that the oil may be varied in syn- 
chronism with the air supply in ac- 





the feed port of the compensator, 


thereby shifting the ratio of divi 
sion in the same manner that the 
main feed port would were it closed 
manually. 

We have considered so far a sin 
gle pump supplying fuel to a single 
burner. An extension of the prin 
ciples so far discussed to the case 
of a single pump supplying two 
burners would call for either a sin 
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Fig. 2—Operation of this viscosity compensator is described in the text 


cordance with load changes. In the 
form of viscosity compensator just 
described, a third valve is incorpo- 
rated, acting as a bypass around the 
return adjustment. This third 
valve has a rotary port, and the stem 
is turned to vary the flow through 
it. A suitable linkage then connects 
the stem of this bypass valve to the 
mechanism that responds to load 
changes. As the bypass opens, the 
oil pressure of the system falls, 
thereby diminishing the flow to the 
burner. In the forms employing 
two orifices, the variable feature 
may be incorporated into the main 
ports if the valve utilizes a rotary 
motion, but if the main adjustment 
is in the form of a straight piston, 
then the auxiliary adjustment for 
variable fire must be a third port 
external to the compensator itself. 
In this latter case, a rotary valve 
similar to that just described as a 
bypass valve may be employed. In 
this case, however, instead of acting 
as a bypass around a majn port the 
valve is placed in series with the 
feed port. As the load sensitive 
mechanism reduces the opening 
through this rotary port valve, it 
serves to reduce the flow through 
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gle compensator from the feed port 
of which fuel would flow to the two 
burners in parallel, or a compen- 
sator on each burner with provision 
for both operating in synchronism 
sO as to maintain the necessary ori 
fice ratio. In general, attempts to 
set up a viscosity compensator ar 

rangement for two or more burners 
fed from a single source will involve 
complicated piping schemes, and re 

sults will be dubious. 

A much more satisfactory ar 
rangement is to equip each burner 
with an individual pump, letting 
that burner operate with complete 
independence of the others by tak- 
ing suction from a_ circulating 
stream of hot oil. Thus at any mo 
ment a particular burner may start 
automatically there is a source of 
hot oil available practically at its 
swivel connection, and its own pump 
and viscosity valve will constitute an 
independent system of flame regula 
tion that cannot be affected by the 
firing rate of any other burner. 

Fig. 3 gives a complete flow 
scheme for a plant having a multi- 
plicity of burners using bunker C 
fuel oil. All essential equipment is 
in duplicate—storage tanks, circu 
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Fig. 3—Flow scheme for an oil burner installa tion having several burners using bunker C oil 


lating pumps, and oil heaters. Oil 
in storage is maintained at whatever 
minimum temperature will assure 
easy suction to the circulating 
pumps—for average bunker C oil 
a suction temperature of 80 to 100 
F will do. At the heater fuel oil 
temperature is raised to about 180 
F, and is delivered to the individual 
burner pumps at a somewhat lower 
temperature, but not less than 160 
F. An electric heater permits the 
burner to heat up that oil which may 
have cooled off in the burner piping 





AIR CONDITIONED 
INSPECTION ROOM 


Brightly polished balls and rollers parade 
before keen eyes in the scientifically 
lighted and air conditioned inspection 
room in the Atlas Ball Div. of SKF 
Industries, Inc.. manufacturers of ball 
and roller bearings. In this model room, 
girls wearing white gloves scan balls 
and rollers for surface defects with the 
same degree of visual concentration 
needed in detecting flaws and scratches 
on costly jewels. Gloves protect balls 
and rollers from moisture 
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while the burner was down. It 
should be noted that the electric 
heater raises the temperature only 
of that oil which has already been 
measured out for burning, and fur- 
thermore that this heating can have 
no effect upon the viscosity com- 


pensator. This complete arrang: 
ment will permit of full automati 
operation of any number of burner 
without any great amount of attet 
tion from the plant operator othet 
than cleaning of the atomizers and 


strainers. 
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Air Conditioned Chemistry Laboratory 
Does Its Part in Winning the War 


Combination of Refrigeration and Silica Gel Allows Wide 
Range of Temperatures and Humidities .... By Lester T. Avery 


SUMMARY—In one of the rooms in a 
chemistry laboratory building for an 
industrial plant engaged in war produe- 
tion, temperatures must be varied over 
a range from 68 to 86 F and relative 
humidities from 35 to 65 per cent. Air 
requirements of the exhaust hoods also 
complicate the problem. . . . The scheme 
used for air conditioning involves a 
refrigeration compressor for cooling, 
steam coils for heating, a pan type humi- 
difier. and a silica gel machine for de- 
humidification—thus, separate control of 
temperature and humidity is provided, 

Hunting of the room temperature 
curve on the heating cycle was corrected 
by using an anticipating type of control. 
... The author is head of Avery Engi- 
neering Co. 


Ir you wanted to build a_ good 
chemistry lab, what would you do 
about air conditioning? Put it on 
the “must do” list of course, but 
then what ? 

Have you ever worked in a 
chemistry lab? Remember the 
Well, the 


smelled were odoriferous fumes of 


smells ? things you 


chemicals which in themselves 


would set up chemical reactions with 
other materials or chemicals. So 
you first would insist that your 
laboratory have adequately venti! 
ated hoods. 

All the air to vent the hoods 1s 
When hoods are in full 


use that requires a lot of air. Ii 


outside air. 


hoods are not in use, why waste the 
conditioning on a surplus of air not 
needed for ventilation? So you de 
sign a system that will pick up extra 
exhaust and extra supply by throw 
ing a switch when you need it 
otherwise you use the minimum 
outside air at minimum operating 
cost. 

Then maybe you want quite a 
range of temperatures for various 
experimental purposes. Dr. Mus 
kat, director of the chemistry labora 
tory at the Columbia Chemical Diy. 
of the Pittsburgh Plate Glass Co., 
wanted a temperature range—at his 
own discretion—from 68 to 86 F 
He told Ed Wagner, his architect, 
and Ed told John Paul Jones, his 
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consulting engineer, and Jones said 
a 
But Dr 


variable relative humidity 


Muskat also wanted ‘ 


hunudity is sometimes as important 
in a chemical reaction as tempera 
ture. So Mr. Jones designed a 
system that would provide a varia 
tion in relative humidity from 35 
65 per cent. 

Then you see what immediatel 
came up as the crux of the problem 
Supposing you want to change your 
temperature without changing yout 


relative humidity Or on tl 


trary, do you wish to change 


ec Con 


+} 
Live 


humidity without a change in tem 


What limitations shall 


be put on the available conditions 


perature f 


due to outsid: temperatures lor 


example, if you carry too hig! 


~ 


relative humidity an temperature 


elhe air conditioned lab, showing the 
ceiling air diffuser and the wet and dry 
bulb temperature recorder. A condition- 
ing system needs such a recorder as 
much as it does a thermostat 
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in severe cold weather, your dew 
point is too high and you get con- 
densation on the walls and in the 
walls of the building itself. If you 
try to carry too low a dew point in 
hot sultry weather, you _ get 
too much vapor going through the 
walls. What reasonable limitations 
are to be put on the conditions 
available when the full exhaust is 
running for the hoods, thus requir- 
ing maximum outside air? These 
considerations caused Mr. Jones to 
prefer entirely separate control of 
temperature and humidity. 


The System 


In this case, Mr. Jones designed 
a system which handles simple cool- 
ing by a conventional direct expan- 
sion Freon-12_ refrigerating ma- 
chine, with heating supplied by 
steam coils. The dehumidifying is 
accomplished by a silica gel ma- 
chine, gas reactivated, and the hu- 
midifying is done by boiling water 
by a steam coil in a pan type hu- 
midifier. Only one room is condi- 
tioned, so the control problem was 
relatively simple. 

The air conditioned chemical lab 
is on the third floor of the labora- 
tory building and has north, east 
and west exposures. The air con- 
ditioning equipment is tucked in the 
attic space directly above. 

Note particularly—in the interior 
picture of the laboratory—the ceil- 
ing air diffuser for air distribution 
and the wet and dry bulb tempera- 
ture recorder to tell the story of 
what goes on and exactly when. A 
conditioning system that has any 
technical importance needs a_ re- 
corder as much as it does a ther- 
mostat. 


Specifications 


After Dr. Muskat had decided 
what compromises could be made 
with an eye to reasonable equipment 
and available space and funds, the 
following specifications were estab- 
lished: 

The air conditioning equipment 
for this laboratory was designed to 
maintain any dry bulb temperature 
between 68 and 86 F with any rela- 
tive humidity between 35 and 65 
per cent when the outside condition 
is 95 F dry and 77 F wet bulb, 
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with the equipment delivering 15 
per cent outside air and when the 
hood exhaust fans are not running. 
It was also designed to maintain a 
winter condition of 72 F dry bulb 
and 30 per cent relative humidity 
when delivering 100 per cent out- 
side air with an outside tempera- 
ture of zero. 

Interpreting these specs from a 
commonsense viewpoint meant sim- 
ply that the extreme conditions 
would not be expected when the ex- 
haust fans were running full capacity 
and when the outside air condi- 
tions were extreme. Ninety-nine 
per cent of the time, winter and 
summer, the system would do its 
tricks of temperature and humidity 
control. But comes the zero day in 
winter or the 95 F day in summer, 
and full ventilation ; then you would 
be satisfied with less extreme inside 
conditions, within the limits of the 
apparatus. 

A study of the flow diagram will 
show how the functions of separately 
controlling humidity and tempera- 
ture are accomplished. When the 
switch is thrown to open up maxi- 
mum exhaust, the maximum outside 
air damper is opened and the recir- 
culating damper closed, so the sys- 
tem goes on full outside air. Normal 
operation requires a conditioned air 
unit handling 3000 cfm of which 
2650 cim is recirculated and 350 
cfm is outside air. Under the full 
ventilating damper position, 3000 
cfm of outside air is supplied and 
2650 cfm is exhausted, thus leaving 
350 cfm for exfiltration. (Pressure 
should be kept on a conditioned lab 


of this kind to minimize the effect 
of infiltration, although the equi 

ment must be planned to take up i: 

filtrated moisture to a certain extent 
Data are badly needed for figuring 
infiltration moisture under various 
vapor pressure differentials and dii 
ferent wall constructions. ) 


Control Problem 


The temperature recorder showed 
up a defect in the pneumatic contro! 
system that required special analysis 
to correct. Under the first requir: 
ment for heating the recorde: 
showed a terrible hunt. At certai 
times during the day there would 
begin a regular sine wave of room 
temperature variations from 4 to & 
deg swing. Changing the sensitivity 
of the thermostat did not help. A 
recorder was put on the steam line 
and a variation in pressure was 
shown, jumping from 5 to 17 psi 
and that obviously started the heat 
ing to cycle. 

Instead of installing a reducing 
valve (which was obviously ind! 
cated) to hold a constant steam pres 
sure, having particularly in mind 
the tremendous increase in steam r 
quirement when the exhaust fan was 
thrown on maximum and very littl 
steam needed under normal circula 
tion, we tried to do a little bette 
job from a pure control engineering 
standpoint. This was accomplished 
by an “anticipating control”, whic! 
consists of a supply duct thermostat, 
reset by the roomstat, so that as the 
room needs change, “permission is 
granted” to change the supply at 
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to higher or lower temperatures. 
The handle to this situation is 

that a quick demand for additional 

heat due to the exhaust going full 


blast, or a quick check being needed 
due to rise in steam pressure at the 
automatic valve, is held within rea- 
sonable supply air limits by this “an 


ENGINEERING PROBLEMS IN 
AIR CARGO TRANSPORTATION 


\N ENORMOUS increase in air cargo 
in the near future has been pre- 
dicted by various authorities and 
many surveys have been made to 
analyze the markets which should 
develop. Little has been said about 
the actual engineering and mechani- 
cal problems involved in the han- 
dling of air cargo. It is true that sev- 
eral cargo plane designs have been 
evolved and proposed which include 
many novel construction features, 
but little has been available to de- 
signers in the way of operation and 
cargo handling recommendations. 
In a recent paper on engineering 
problems associated with air cargo 
transportation, presented by R. D. 
Kelly and W. W. Davies of United 
Air Lines Transport Corp. at the 
national aeronautic meeting of the 
Society of Automotive Engineers, 
the authors indicated probable de- 
sign and performance trends and 
outlined some of the specific prob 
lems of carrying air cargo. The 
background for the conclusions 
drawn was based upon an actual 
research study for cargo airplane 
performance and design criteria: 
present airline cargo handling expe- 
rence, from which—accordirg to 
the authors—it is apparent that pres- 
ent methods and equipment are 


wholly inadequate for any great ex 
tension; and opinion and imagina 
tion, 

Following are the paragraphs on 
heating and ventilating cargo planes : 

The need for good temperature 
control, ventilation, lighting and 
supercharging must not be overlook 
ed by the designer ; all of these items 
must be taken into account in the 
transport of cargo by air. The need 
for temperature control is already 
recognized because flowers, certain 
foodstuffs, birds, etc., must be pro- 
tected against freezing. Other items 
need to be kept cool for preserva- 
tion. This calls for adequate heat- 
ing and possibly cooling equipment, 
the control of which must be auto 
matic. Passengers and crew will 
complain if they are subjected to an 
uncomfortable temperature, but 
cargo is not so helpful. 

Good temperature control requires 
the use of insulation and good ven- 
tilation. Airlines now have frequent 
difficulty with spoilage which results 
when perishable cargo is stored close 
to the skin of the fuselage and then 
covered with other cargo. Even 
though the air temperature of the 
compartment is kept above 32 F, the 
cargo may freeze when the airplane 
is flying at low temperatures. Like- 
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The refrigeration machine for cooling 
and the silica gel machine for dehumidi. 
fying are tucked into the attic space 
directly above the third floor laboratory 
room which they serve 


ticipating’” thermostat. It “antici 
pates” that if that air overruns, th 
room temperature itself will over 
run and that will make a hunt as 
shown on the room temperature 
curve. Now you can throw the ex 
haust fan on or change the steam 
pressure 10 psi and turn the exhaust 
fan off and you get lovely room tem 
perature curves that look like they 
were drawn with a compass. 

To the engineer in charge of a 
chemical laboratory who wants to 
hold temperature and humidity and 
set points, a curve is really a straight 
line, or else. This laboratory’s ait 
conditioning equipment was ce 
signed to be that way and with this 
one small modification it now is that 
wal 


wise, cargo may become overheated 
when the airplane is standing in 
bright sunlight on a hot day. It 
should be noted that compartment 
alization assists in avoiding this con 
(sood 


necessary to eliminate odors, vapors, 


dition. ventilation is also 
dampness, etc 

Supercharging at least a portion 
of the cargo space will be essential 
where 


particularly those 


birds or other living creatures may 


spaces 


be carried, or where relatively frag 
ile airtight containers will be stored, 
which are not capable of withstand 
ing considerable atmospheric pres 
sure differences. This statement is 
made in spite of the fact that many 
designers have believed that super 
charging could be eliminated entire 
ly in the cargo airplane. They 
should not forget that mountains 
must be crossed, storms have to be 
avoided and often high temperature 
conditions and rough air will force 
the cargo airplane to fly at approxi 
mately the same elevations utilized 
by the passenger airplane 





For news about new and 

improved equipment, see 

Equipment Developments 
in HPAC every month 
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GRAPHICAL ANALYSIS OF 
PERIODIC LOADS 


Tue Epiror— 


In their data sheet on Graphical 
Analysis of Periodic Loads in the 
April HPAC, B. F. Raber and F. 
\V. Hutchinson have applied the 
Schmidt method, devised by Ernest 
Schmidt and published in Festschrift 
by August Foppls in 1924. Al- 
though it is an approximation, the 
method rests on a sound theoretical 
basis which is well presented in Eng- 
lish by F. E. Giesecke in his paper 
on The Flow of Heat Through 
Walls, pp. 441-457, vol. 45, ASHVE 
Transactions, 1939. 

The advantage of the Schmudt 
method is that it can be applied with 
reasonable accuracy to multiple layer 
walls. The disadvantage is that 
when A+ is taken small enough to 
give accurate results, the process 1s 
very laborious. For single layer 
walls, the more rigorous analysis is 
both more accurate and easier. In 
an excellent paper entitled Effect of 
Heat Storage and Variation in Out- 
door Temperature and Solar Inten- 
sity on Heat Transfer Through 
Walls, Alford, Ryan and Urban give 
an analysis for single layer walls that 
is both more accurate and easier to 
apply than the Schmidt method, es- 
pecially if a good harmonic analyzer 
is available. A similar solution for 
walls consisting of several layers ts 
likely. to prove so complicated that 
resort to the Schmidt method may 
become necessary, although there are 
also available electrical methods, one 
of which was described by Paschkis 
in the ASHVE ‘Journal section of 
the February, 1942, HPAC. 

Returning to the application of the 
Schmidt method made by Raber and 
Hutchinson, it should be noted that 
they did not take sun load into ac- 
count. For the computation of a 
winter heating load where the maxi- 
mum occurs early in the morning 
there seems to be no objection to this 
omission, but for summer cooling 
loads the effect of the direct radia- 
tion from the sun is so important 
that it must not be neglected. The 
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inclusion of the sun load will re- 
quire a modification of the Schmidt 
method but that should not be difh- 
cult. 

Any of the methods available are 
too laborious for immediate practical 
use. To be useful they must be re- 
duced if possible to tabular form that 
can be used with a minimum of com- 
putation. The next best thing would 
be charts that are not too difficult to 
A good start in this direction 
has been ASHVE 
Heating, Ventilating, Air Condition- 


read. 
made in the 


ing Guide which gives tables of 
solar intensities and time lags, pp. 
142-147 in the 1942 edition. The 
amount of labor that will probably 
need to be done is great but after the 
the war is over it should prove pos- 
sible to make further fairly rapid 
progress by possible use of NYA 
labor and graduate students. The 
NYA boys can help pay their way 
through college by making some of 
the calculations and the graduate 
students can submit computations 
for certain walls as their masters’ 
theses. The work can be carried on 
at a large number of different insti- 
tutions but should always be under 
the supervision of somebody who 
has specialized in heat transmission. 
It may be possible to make fairly 
rapid progress on this much needed 
work if all the possible sources of la- 
bor are used, although it is highly 
desirable to secure fairly general 
agreement on the most promising 
procedures before too much work is 
done.—ELMeER G. SMITH, associate 
professor of physics, Agricultural 
and Mechanical College of Texas. 


Tue Eprror— 

In the data sheet published in the 
April HPAC, Graphical Analysis of 
Periodic Loads, B. F. Raber and 
F. W. Hutchinson present a very 
interesting variation of the graphical 
method first published by E. 
Schmidt. However, a few remarks 
may be permitted : 
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1) In summer the knowledg¢ 
the ambient air temperature wor 
be of little value without due c 
sideration of the heat received fr 
the sun by radiation; in fact, 
many cases, the surrounding air \ 
be heated, in summer, from the o 
side wall surface. 

2) It is doubtful how accurat 
a sine wave represents the act 
temperature time curve. The pu 
lications of the ASHVE resea: 
laboratory seem to prove that 
curves are not sinusoidal. 

3) Frequently the constant insi 
temperature is not equal to the 1 
mium outside temperature. Thy 
the broad applicability of a sin; 
solution is lost. 

4) The amount of work necess 
to carry out the determination 
quite considerable, especially if 
temperature gradients at more t! 
one time are desired. It is surp 
ing to read the statement (comme: 
to Fig. 8) that in most cases 
cycle is sufficient. That implies t! 
in most cases the temperature d 
tribution had been assumed correct! 

in which case no graphical (01 
other) investigation would be ne 
essary. 

It is therefore felt that more cycl 
will be necessary. After havin 
reached “cyclic equilibrium” 
more cycle has to be drawn to 
termine the temperature history 
other times than that of the start 

5) The film coefficients in mai 
cases will not be constant. 

In view of these difficulties a 
limitations, the writer feels that, u 
der normal circumstances, the el 
tric analogy method of analyzing 
such problems will yield results 
shorter time and subject to fewe 
limitations.—Victror PASCHKISs, r 
search associate, department of mx 
chanical engineering, Columbia (1 
versity. 


HEATING AND PLUMBING 
DISTRIBUTORS COMMITTEE 


The bureau of industry adviso: 
committees of the War Producti 
Board announced April 13 the for 
mation of a distributors subcommi! 
tee of the plumbing and heating 1 
dustry advisory committee. W. W 
Timmis, chief of the plumbing a1 
heating branch, is government pr 
siding officer. 
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AIR IN CONTACT WITH WATER 


Analyzing Air Conditioning and Heat Exchange Processes 
with the Psychrometric Chart ... By William Goodman 


Tuere 1s hardly a process in air 
conditioning in which air and water 
are not brought into direct contact 
with each other. Because air con- 
ditioning equipment so frequently 
involves direct contact of water and 
air, a thorough understanding of 
the action that takes place between 
the water and air can be very help- 
ful in analyzing the performance of 
equipment and in understanding the 
operation of air conditioning sys- 
tems. The psychrometric chart 
lends itself beautifully to the analysis 
of the action of air and water in di- 
rect contact with each other. 

No attempt is made in this group 
of articles, of which this is the third 
and last, to analyze the performance 
of equipment. The action of air and 
water in direct contact with each 
other in different types of apparatus 
is explained so that the differences 
involved in various types of condi- 
tioning processes can be readily 
understood. 

The discussion is continued from 
the April issue: 


Various Processes 


Heating and Humidifying with 
Water Whose Temperature Varies 
Curves 4 of Figs. 6 and 7 [pp. 
238-239, April HPAC]| represent 
the heating of air with water whose 
Copyright, 1942, by William Goodman. 
Fig. 10—Simultaneous heating and hu- 


midifieation of air in parallel flow with 
water whose temperature varies 
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initial temperature lies between the 
initial dry and wet bulb tempera- 
tures of the air. In Figs. 10 and 11 
the initial temperature of the water 
is greater than the initial dry bulb 
temperature of the air. The parallel 
flow curve of Fig. 10 is approxi- 
mately applicable to the commonly 
used air washer in which the flow 
of water and air are almost parallel 
to each other, and in which the 
water is heated as it circulates 
through the piping outside of the 
washer. The condition curve shown 
in Fig. 11 is applicable to the com- 
monly used, vertical type induced or 
forced draft cooling tower in which 
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Fig. 11--Simultaneous heating and hu- 
midification of air in counterflow with 
water whose temperature varies 


the flow of water and air are coun- 
terflow to each other. In Fig. 11 
the final water temperature is shown 
at a point higher than the initial dry 
bulb temperature of the air. In the 
usual cooling tower, sufficient air is 
provided so that the final water 
temperature is usually at some point 
between the initial dry and wet bulb 
temperature of the air. Curve 4 of 
Fig. 7 is representative of a coun- 
terflow cooling tower in which the 
water is cooled to a temperature be- 
tween the initial dry and wet bulb 
temperatures of the air. It is, of 
course, possible for water initially at 
a temperature higher than the in- 
itial dry bulb temperature of the air 
to be cooled to a final temperature 
between the initial dry and wet bulb 
temperature of the air. 
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SUMMARY—Processes in which air and 
water are brought into direct contact 
with each other are quite common in air 
conditioning; familiar examples are air 
washers, cooling towers and evaporative 
condensers. The condition of the air as 
it passes through such equipment can be 
represented either by a curve or straight 
line on the psychrometric chart. Such a 
eurve is known as a “condition curve.” 
because any point on the curve represents 
the condition of the air at various stages 
in the process. There is presented 
in the group of articles of which this is 
the third and last, the method of deter- 
mining the state of the air while it is in 
contact with the water. Typical condi- 
tion curves for a number of common 
processes are pres@nted and discussed. 
A thorough understanding of the condi- 
tion curves for various types of appara- 
tus will be of considerable value to 
those who design air conditioning sys- 
tems. .. . The author is consultine engi- 
neer. the Trene Co. and a member of 
HPAC’s board of consulting & contribut- 
ing editors 





Cooling and Humidifying with 
Water Whose Temperature laries 


Condition curves representing the 
cooling and humidifying of air by 
direct contact with water are illus 
trated by the curves marked A in 
Comparing these 
10 and 


11, it is apparent that for cooling 


Figs. 6 and 7. 
curves with those in Figs 
and humidifying, the curves lie 
wholly to the left of the almost ver 
tical line of dry bulb temperature, 
whereas for heating and humidify 
ing, they lie wholly to the right 

Condition curves 4 in Figs. 6 and 
7 illustrate the case in which the 
initial temperature of the water is 
above the initial wet bulb tempera- 
ture of the air. It is also possible 
to cool and humidify air with water 
whose initial temperature is below 
the initial wet bulb temperature of 
the air. This case is illustrated in 
Fig. 12 for parallel flow and in Fig. 
13 for counterflow. For the cases 
illustrated in Figs. 12 and 13, both 
the initial and final temperatures of 
the water lie between the initial wet 
bulb and dew point temperatures of 
the air. 

Theoretically, air can be humidi 
fied even if the initial temperature 
of the water is ower than the initial 
dew point temperature of the air 
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However, if the air is to be humidi- 
fied, the final temperature of the 
water must be higher than the in- 
itial dew point temperature of the 
air. In this case, the condition 
curve for parallel flow will appear 
as in Fig. 14, and for counterflow 
as in Fig. 15. In these figures, 
point 2 on the condition curve rep- 
resenting the final state of the air 
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Fig. 12—Simultaneous cooling and hu- 
midification of air in parallel flow with 
water whose temperature varies 
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Fig. 13—Simultaneous cooling and hu- 
midification of air in counterflow with 
water whose temperature varies 


can lie either above or below the 
horizontal line representing the in- 
itial dew point temperature of the 
air. Whether the final condition of 
the air will lie above or below the 
initial dew point temperature of the 
air depends upon the characteris- 
tics of the conditioning apparatus 
and upon the quantity of water sup- 
plied. 


Cooling and Dehumidifying with 
Water Whose Temperature Varies 


The curves marked B in Figs. 6 
and 7 [pp. 238-239 April HPAC] 
illustrate the cooling and dehumidi- 
fying of air by direct contact with 
water. For these curves, both the 
initial and final temperatures of the 
water are lower than the initial dew 
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point temperature of the air. In 
these illustrations, the entire condi- 
tion curve B for the cooling and de- 
humidifying process lies below the 
horizontal line representing the in- 
itial dew point temperature. If suf- 
ficient water is provided so that the 
final temperature of the water is 
lower than the initial dew point tem- 
perature, the air will always be de- 
humidified ; it cannot be humidified. 

In any apparatus in which the 
water is in direct contact with the 
air, sufficient water should always 
be provided so that under the heav- 
iest heat load the final temperature 
of the water will be lower than the 
initial dew point temperature of the 
air. How much lower depends 
upon the required final dew point 
temperature of the air. 

Theoretically, air can be dehu- 
midified even if the final tempera- 
ture of the water is above the initial 
dew point temperature of the air. 
In this case, the condition curve for 
parallel flow will appear as in Fig. 
14, and for counterflow as in Fig. 
15. With such condition curves, it 
is difficult to determine whether 
point 2 representing the final state 
of the air will lie above or below the 
initial dew point temperature of the 
air. This depends upon the charac- 
teristics of the conditioning appara- 
tus. In actual installations sufficient 
water should be supplied so that the 
final temperature of the water can 
never rise above the initial dew 
point temperature of the air. 

The curve marked B in Fig. 7 is 
also similar in appearance to condi- 
tion curves that are obtained for 
counterflow when the cooling water 
and air are separated from each 
other by a metallic surface. This is 
the case in cooling coils in which the 
air flows past the outside surface of 
the tubes and the cooling water 
flows inside the tubes of the coils. 
If the air is being dehumidified by 
a coil, the outside surface in con- 
tact with the air will be covered 
with a film of water condensed from 
the air. This condensate, which 
forms the surface film of water, 
should not be confused with the 
cooling water inside the tubes. The 
air is, of course, actually in direct 
contact with the surface film of 
water and not with the cooling water 
inside the tubes. The temperature 
of the surface film of air is the same 
as the temperature of the surface 
film of water. The temperature of 


the water flowing through the tubes 
of the coil is always lower than the 
temperature of the surface film. At 
any point on the surface of the coil, 
the temperature of the surface film 
of water is at some temperature be 
tween the wet bulb temperature oj 
the air flowing past the coil and th« 
temperature of the water inside th: 
coil at that particular point on the 
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Fig. 14—Air can be humidified even 
though initial temperature of water is 
lower than initial dew point temperature 
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Fig. 15 — Air can be humidified even 


though initial temperature of water is 
lower than initial dew point temperature 
of air. Counterflow is illustrated. 


cooling surface. [The method of 
computing the temperature of the 
surface film of water has been de 
scribed in HPAC, June, 1941, p. 
359. ] 

Obviously, dehumidification of air 
can occur only if the temperature of 
the surface film of water is lower 
than the initial dew point tempera- 
ture of the air. In turn, the tem- 
perature of the surface film of 
water can be lower than the initial 
dew point temperature of the air 
only if the temperature of the metal 
coil itself has been chilled by the 
cooling water to a temperature that 
is also lower than the initial dew 
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joint temperature of the air; if the 
temperature of the metal is higher 
than the initial dew point tempera- 
ture of the air, then obviously no 
condensation of moisture from the 
air can occur and the metal surface 
will be dry. 

In a counterflow coil, if, as a re- 
sult of an insufficient supply of cool- 
ing water, the final temperature of 
the water is too high, a portion of 
the outside surface of the coil may 
be dry. In this case, cooling of the 
air will at first take place along the 
line of constant initial dew point 


temperature as in Fig. 16. De- 
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Fig. 16-—Condition curve when air is 
cooled by water inside of coil and an 
initial portion of coil is dry. Also see 
Fig. 17 ‘ 


humidification of the air cannot im- 
mediately begin at the inlet of the 
coil ; dehumidification can begin only 
at the point where the temperature 
of the water is sufficiently below the 


BOUNDARY 
a. 1a 


a: + - 
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surfaces. 


Cooling coil with dry and wet 
Also see Fig. 16 


initial dew point temperature of the 
air so that the temperature of the 
surface film of water is also lower 
than the initial dew point tempera- 
ture of the air. From this point on, 





Symbols 


| = initial temperature of water sup- 
plied to conditioning apparatus, F; 
final water temperature, F ; 

wet bulb temperature, F ; 


= dew point temperature, F. 


I 


the condition curve will drop as the 
air and dehumidified as 
shown in Fig. 16. The change in 
the the air as it flows 
through a coil, part of which is dry 
and part wet, is also illustrated in 
Fig. 17 which should be studied in 
conjunction with Fig. 16. [The 
method of constructing the curve 
illustrated in Fig. 16 and of com- 
puting the state of the air as it 
passes over the boundary between 
the wet surfaces of the coil has been 
discussed in HPAC, November, 
1938, to May, 1939.] 

A comparison between the condi 
tion curves of Figs. 15 and 16 is of 
interest. The curve of Fig. 15 is 
drawn for direct contact of the air 
and cooling water in counterflow. In 
this case, if the final temperature of 
the water rises above the initial dew 
point temperature of the air, the air 
will at first be humidified. On the 
other hand, in Fig. 16, for which the 
air and cooling water are separated 
by a metallic surface, the dew point 
temperature of the air will not 


is cooled 


state of 





change as it flows over the portion 
of the coil where the temperature of 
the water is higher than the initial 
dew point temperature of the air. 
For the cooling and dehumidify 
ing of air by counterflow coils, the 
condition curve will always bend 
downward as in and 16 
However, for parallel flow coils, the 


= ns 
Figs. 7 


condition curve can bend either 
downward or upward. |This has 
been discussed in HPAC, June, 


1941, p. 359.] 

A thorough understanding of the 
various types of condition curves for 
different frequently 
prove of value in analyzing air con 


pre cesses will 


ditioning cycles. In this article it 
has been possible to touch only on 
typical condition curves for several 
different processes. 
broad fundamentals have been out 
lined in sufficient detail so that fur 
ther study of the various references 


However, the 


mentioned will provide the reader 
with enough information to enabl 
t10n 


him to construct his own condi 


curves. 


WHY A CLOSE NIPPLE 
IN THE HARTFORD LOOP? 


Tue Eprror 

Will you please inform me why 
magazines and reference books ad- 
vise the use of a close nipple in the 
return main where a Hartford loop 
joins the tee on the balance pipe? 
It is clearly stated to use a close 
nipple, but without explaining why. 
Any information you may give me 
will be greatly appreciated. 

—H. C. B. 
RerLy—A close nipple is recom- 
mended in an underwriters loop or 
Hartford loop in the horizontal con- 
nection between the riser from a wet 
return main and the vertical balance 
pipe connecting the steam outlet 
and return inlet of a boiler, for the 
following reason. 

The loop connection will be just 
as satisfactory if this horizontal nip- 
ple is “short” instead of “close” and 
the operation will be essentially as 
safe if the horizontal nipple is any- 
where between “close” and two or 
three feet long provided the pipe is 
not excessive in size. The reason 
for the “close” stipulation was to 
safeguard against the use of a long 
horizontal pipe at this point. A long 
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return pipe of considerable size 
placed so close to the water line 
that it might sometimes be full of 
water and at other times be nearly 
empty of water could promote ob- 
jectionable differences in boiler wa 
ter level. 

A fundamental of good steamfit- 
ting practice is never to have a dry 
return which under heavy heat de- 
mand might become wet, or to have 
a wet return which might become 
dry. Failure to observe this funda 
mental has caused many broken sec 
tions in cast iron steam boilers. If 
this short nipple of the Hartford low 1) 
which normally is full of water, is 
a long pipe, and if pressure fluctua 
tions at either the boiler end or the 
condensing end cause it to be dry, 
objectionable variations in the boiler 
water level could follow, since the 
large volume of water contained 
within the pipe could be held back 
in the remote heating surfaces by a 
very small difference 
SAMUEL R. Lewis, consulting me 
chanical engineer; member of 
HPAC’s board of consulting & con 
tributing editors. 
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CODE FOR PRESSURE 


SECTION 6 —FABRICATION DETAILS 


By Ludwig Skog, Chairman, Subcommittee on 
Fabrication Details; Partner, Sargent and Lundy 


SUMMARY-—Since the American Stand- 
ards Association code for pressure piping 
(B31) was first issued as a_ tentative 
standard in 1935, there have been many 
developments and advances in piping 
practices, as described by Sabin Crocker 
in the January HPAC in the first of a 
group of articles, of which this is the 
fifth, The piping code has been thor- 
oughly revised and is being reissued as a 
full American standard. Section | of the 
new code, on power piping, was reviewed 
by Alfred Iddles in the February HPAC. 
In March, the section on gas and air pip- 
ing was covered by John S. Haug, and 
the section on oil piping systems was 
analyzed by A. D. Sanderson. Last 
month, the code sections on district heat- 
ing piping, and on refrigeration piping 
(including air conditioning) were re- 
viewed by G. K. Saurwein and A. B. 
Stickney. 


section on fabrication details is. discussed 


. This month, part of the 


by Mr. Skog, who will complete the sub- 


ject in June 


* -, * 
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SECTION 6 ON fabrication details of 
the new ASA code for pressure pip- 
ing is intended to provide a set of 
minimum requirement standards 
covering the fabrication of equip- 
ment constituting pressure piping 
installations within the scope of this 
code. Chapter 1 deals with the 
equipment which regulates the mo- 
tion of and supports the piping of 
these systems; chapter 2 deals with 
the fabrication of pipe joints other 
than welded joints; chapter 3 deals 
with the approved methods of pro- 
viding for the thermal expansion of 
piping and the flexibility of piping 
chapter 4 deals with the 
preparation of pars for welding, 
the making and testing of welded 
pipe joints and the testing of weld- 


systems ; 


ing processes and operators; and 
chapter 5 deals with the fabrication 
and welding of branch connections. 
Chapters 1 and 2 have been revised 
only slightly ; chapter 3 contains new 
and comprehensive rules for figur- 
ing flexibility of pipe lines; chapter 
+ has been completely revised; and 
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chapter 5 is entirely new in this 
issue of the code. 


Hangers, Supports, 
Etc. 


The general limitations of this 
chapter have been restated and 


broadened somewhat to provide 
more complete requirements. It 1s 
stated that supports shall be such 
as to prevent in operation, excessive 
stresses, excessive variation of sup- 
porting effort and possible reso- 
nance with imposed vibrations. The 
construction shall also be such that 
complete release of the piping load 


HEATING. 


PIPING 








Welding a 16 in. carbon steel steam line 
connecting a turbogenerator and an ex 
traction feedwater heater 


will be impossible in the cast 
spring failure or misalignment 
The matter of providing sufficient 
support to avoid resonance with 1m 
posed vibrations is important, pai 
ticularly for piping used in powé 
plants in connection with hig 
speed turbogenerators where vibra 
tion preblems have been more s 
vere. Where necessary, therefore 
the code now requires that nonres 
onant supports supplemented  b) 
energy absorbing means in the sup 
ports themselves or in aunxiliar) 
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equipment such as sway braces or 
vibration dampeners shall be used to 
reduce the effect of vibration on pip 
ing associated with turbines, or 
elsewhere if severe vibration of pipe 
lines is encountered. 

Hangers, supports, etc., in general 
are required to be designed using a 
factor of safety of five based on the 
ultimate tensile strength of the ma- 
terial at room temperature. Where 
metal temperatures exceed 650 F, 
and particularly at the higher tem 
peratures where creep is important, 
tensile strength is, of course, unsuit 
able as a basis for design. Accord 
ingly, it is stated that if any part of 
the supporting equipment is intended 
for operation at 650 F or higher, the 
calculated stress shall not exceed 
the values of allowable stress given 
in the several sections for the type 
of material used at the particular 
temperature involved. 

In the previous issue of the code, 
no provision was included in this 
chapter for the attachment of hanger 
supports by welding to the pipe line. 
It is common practice now to at- 
tach lugs by welding directly to the 
pipe, which may be used as sup- 
ports for hangers or sway bracing. 
This type of attachment is permit- 
ted in the ASME boiler code. One 
type of welded hanger clip is shown 
in the accompanying sketch. Rules 
for such attachments are now des- 
ignated as follows: 

Lugs, plates, angle clips, etc., used as 
a part of a hanger assembly for the sup- 
port of pipe may be welded directly to the 
pipe provided the design is adequate for 
the load. Welded joints shall be propor 
tioned so that the stresses caused therein 
by the pipe loading shall not exceed the 
following values: shear on the section 
through the weld throat, 13,600 psi; ten- 
sion on the section through the weld 
throat, 15,600 psi; and compression on the 
section through the weld throat, 18,000 
psi. Welding shall be done by operators 
qualified in accordance with the rules of 


chapter 4 of this section. 


Pipe Joints Other 
Than Welded 


This chapter outlines specific re- 
quirements for threaded joints and 
the more common type of flanged 
joints. Special joints are expressly 
permitted, including sleeve or gland 


Illustrating the use of welded hanger 
clips on power piping 





type, rubber or flexible rings held 
tight by pressure and properly re 
tained, hub and spigot, screwed ot 
flange union connections, flared and 
compression type joints and any 
other connections the joints and ma 
terials of which are suitable for the 
encountered as 


service conditions 


required by other sections of thx 
code. 

Joints for nonferrous pipe, not 
covered in the previous edition, are 
provided for in detail as follows: 

} ‘ 


Valves, fittings and flanges mav be at 


tached to nonterrous pipe and tubing 
the following methods, and may be used 
at pressures and temperatures permitted 
by this code for the pipe or tubing unless 
otherwise specified 


1) By threading when the pipe ts made 


to iron pipe size dimensions 
») By 


Flanged connections may be made by ex 


flanged or lapped connections 


panding the pipe tubing into grooves 


in the flange hub with the pipe or tubing 
A 


end tlanged over into a recess in the flange 


face, or by inserting the pipe or tubing 
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in all sizes for pressures 2500 psi 
and lower as established in ASA 
Bl6e. Slip on welding flanges are 
permitted also in all sizes and for 
pressures and temperatures as estab- 
lished in ASA Bl6e. In the latter 
case, however, dimensions are estab- 
lished only for the 150 and 300 Ib 
pressure standards so that slip on 
welding flanges are effectively lim- 
ited to the 300 Ib standard. It 
should be recognized, however, that 
this is a nominal limitation only 
since the adjusted pressure-temper- 
ature tables of ASA Bl6e permit 
higher pressures at lower tempera- 
tures. At 100 F, for instance, a 300 
lb carbon steel, slip on flange could 
be used for 500 psi pressure service. 

Flange Facings—It frequently is 
desirable to bolt a cast iron flange 
together with a steel flange as in 
the case of the cast iron flange on a 
pump casing, for instance, mating 
with a steel welding neck flange. 
Since cast iron flanges are provided 
with a plain face or a face extending 
to the inner edge of the bolt holes, 
and the steel flanges are furnished 
with a narrower raised face, an un- 
desirable bending moment is created 
on bolting the two together which 
frequently results in breaking the 
cast iron flange. To warn against 
this practice, the following note has 
been included in this issue of the 
code: 

In all cases where class 125 or class 
250 cast iron flanges are used as one-half 
of a joint, the other half of which is a 
steel flange with a raised face, carbon 
steel bolts only should be used as there 
is danger of cracking the cast iron flange 
if alloy steel bolts are employed. Good 
design indicates that where a cast iron 
flange is bolted to a steel flange it is 
better to use a flat faced steel flange and 
a full face gasket. In such a joint alloy 
steel bolts may properly be used. 

In the case of the raised face, or 
the male and female type of facing, 
provision is included to permit use 
of metallic gaskets having a width 
less than that of the standard face. 
Thus a higher unit compression may 
be secured on the gasket to permit 
proper seating of the gasket with- 
out overstressing either the flanges 
or bolts. The fact that the joint is 
made tight with lower stresses in 
the bolts and flanges favors main- 
tenance of a tight joint through 
lower creep at the higher tempera- 
tures. 
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Expansion and 
Flexibility 

Numerous methods of computing 
the flexibility of pipe lines have been 
published during the past several 
years and are available in the ASME 
Transactions and elsewhere. In view 
of the many variables involved in 
any of these methods, it was felt that 
in this issue of the code, mose com- 
plete rules regarding computation of 
flexibility of piping should be in- 
cluded. While formal calculations 
need be made only where reason- 
able doubt exists as to adequate 
flexibility of the system, calculations 
—where necessary—shall be made 
in both the hot and cold conditions. 
The latter was considered essential, 
because where pipe lines are cold 
sprung more than 50 per cent, the 
resulting stresses may often repre- 
sent the most c1 ‘ical condition. 

Limits are designated for the 
maximum combined stresses due to 
bending and internal pressure as not 
to exceed three-fourths the sum of 
the § value for the piping material 
at atmospheric temperatures and 
the S value at the nominal operat- 
ing temperature, but not to exceed 
40 per cent of the tensile strength. 
This is a more or less arbitrary re- 
lation devised to provide stresses 
which are known to represent safe 
practice. In this connection, it 
should be remembered that allow- 
able stresses vary between the dif- 
ferent sections of the code. 

Provision also has been made for 
piping which is subject to tempera- 
ture variations of a definite cyclic 
nature, or to severe vibration which 
may result in failure by fatigue. For 
certain process piping, temperature 
variations comprise part of the 
cycle of operations, whereas dis- 
charge lines from _ reciprocating 
pumps or compressors may be sub- 
jected to severe vibrations. In 
these cases, the limit for safe com- 
bined stress mentioned above shall 
be divided by two. 

The new rules on piping flexibil- 
ity are quoted from paragraph 620: 

c) In calculating the flexibility of a 
piping system between anchor points, it 
shall be considered as a whole and all 
parts, straight as well as curved, shall 
be considered as subject to flexure and 
stress. Calculations shall take into ac- 
count the steady load stress concentra- 
tions or intensification factors found by 
test to exist in pipe bends, whether plain, 
creased or corrugated, and in corrugated 


straight sections. Credit may be taken 
for the extra flexibility of such members 
where flexibility factors have been deter- 
mined from test data. Moments of inertia 
of straight pipe shall be based on the 
nominal dimensions of the pipe. 

d) In calculating the total expansion, 
not only the expansion of the line itself 
but also movements of the equipment to 
which it is attached shall be considered. 

e) In order to modify the effect of ex- 
pansion and contraction, runs of pipe may 
be cut short and sprung into place. Where 
provision is made to assure that the de- 
signed cold spring actually is obtained, 
two-thirds of this amount may be con- 
sidered as reducing the total expansion. 
While piping may be cold sprung more 
than half its computed expansion, the 
maximum credit allowed shall not exceed 
one-third the computed total expansion 
The full amount of the cold spring shall 
be taken into account, however, in con 
sidering the forces, moments and stresses 
acting in the cold condition. 

f) Calculations shall be made for both 
the hot and cold conditions, using the re- 
spective values of the modulus of elastic- 
ity of the pipe material for the hot and 
cold conditions, 

g) Where a piping system is sub- 
jected to the occasional temperature 
changes and to combinations of constant 
stress and minor cylic variable stresses 
associated with the normal operation of 
plant, the combined stresses due to bend 
ing and pressure shall not exceed three 
fourths the sum of the S value for the 
piping material at atmospheric tempera- 
ture and the S value at nominal operating 
temperature, but in no case shall the com- 
bined stress due to bending and pressure 
exceed 40 per cent of the specified tensile 
strength of the pipe material at room tem 
perature. 

The longitudinal pressure stress shall 
be determined by dividing the end force 
due to internal pressure, 

prd 
F=—— 

4 
by the cross-sectional area of the pipe 
wall, 

x 

A= — (P*—®#), 

4 
in which p = internal pressure, psi; d 
nominal outside diameter of the pipe 
minus two times the nominal wall thick- 
ness, in.; )) = nominal outside diameter 
of pipe, in. 

h) Where a piping system is subject 
to temperature changes of a definitely 
cyclic nature or to severe vibration that 
may result in failure by fatigue, the limit 
of the safe combined stress permitted in 
paragraph (g) shall be divided by two. 

i) Vertical lines shall be so designed 
that as actually installed and supported 
they allow proper pitch for draining the 
adjacent horizontal lines when hot. 
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Pittsburgh Experiment Station of the U. S. Bureau of Mines where the Research 
Laboratory of the American Society or Heatine ano VentiLatine ENerneers is located 


Heat Gain Through Walls and Roofs 
as Affected by Solar Radiation 


By F. C. Houghten,* E. C. 


Herat GAIN through walls to sum- 
mer cooled and air conditioned space 
is complicated by the wide cyclic 
variation in the outside air tempera- 
ture and sun intensity. This is very 
marked when compared with the 
relatively constant flow through the 
same walls from a winter heated 
and air conditioned space. 

When applied to winter heating 
the design outside temperature is 
likely to be as low as zero with a 
daily fluctuation of approximately 
10 deg, whereas that maintained in- 
doors would be 70 F or higher, giv- 
ing a daily variation of about one- 
seventh of the temperature differ- 
ence motivating heat flow through 
the wall. In summer cooling the 
design outside air temperature will 
vary with the locality over an ap- 
proximate range of from 90 to 105 F 
with 95 as a good average for most 
metropolitan areas. With an inside 
maintained dry-bulb temperature of 


*Director, ASHVE Research 


Memeer of ASHVE. 


**Research Engineer, ASHVE Research Lab- 
HVE. 


oratory. Memser of AS 
***Assistant Research 
Research Laboratory. 


Physicist, ASHVE 


tAssistant Research Engineer, ASHVE Re- 


search Laboratory. 

Presented at the 48th Annual Meeting of the 
American Soctety of HeaTinG AND VENTILAT 
IN¢ Enoinerrs, Philadelphia, Pa., January, 
1942 
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Hach,** S. 


Laboratory. 


SUMMARY—Design heat gain rates for 
11 walls and 18 roofs at various orienta- 
tions are reported in this paper based on 
experimental observations conducted in 
an 18 x 18 x 8 ft high exposed cubicle. 
Results indicate that with minor varia- 
tions the heat flow through east, south 
and north walls was 83, 75 and 46 per 
cent, respectively, of that for the west 
wall 
- Oe 

75 F or higher, this gives a moti- 
vating temperature difference of 20 
deg or less which usually fluctuates 
by more than this difference ; that is, 
the outside air temperature at night 
usually falls below that maintained 
indoors. Solar radiation is a pow- 
erful factor in further affecting a 
wide cyclic variation in the heat flow 
through a wall during the summer, 
while in winter it has a relatively 
smaller effect and then tends to di- 
minish rather than increase the mag- 
nitude of the heat flow. Hence, 
while it is relatively satisfactory to 
use simple transmission coefficients 
or U values applying to steady state 
flow for winter heating, such factors 
and assumptions cannot be used 
with safety for summer cooling cal- 
culations. 

Several papers’ * *% resulting 
from work carried on at the Re- 
search Laboratory of the AMERICAN 
Soctety OF HEATING AND VENTI- 


1. Taimuty,*** and Carl Gutberlety, Pittsburgh, Pa. 


LATING ENGINEERS have served to 
bring out this fact. By 1939 these 
studies had made it sufficiently obvi 
ous that the generally accepted win 


ter heat flow coefficients could not 


; 


be applied to summer cooling, t 
bring about the organization of a 
study planned by the Technical Ad 
visory Committee on Cooling Load 
in Summer Air Conditioning* and 
aimed to make available the neces 
sary data for calculating such gains 
An 18 ft x 18 ft x 8 ft high cubicle,° 
was built, in which the simultaneous 
rates of heat gain through three dif 
ferent walls, having three or four 
orientations, and nine _ horizontal 
roof decks could be studied. A briet 
report® covering certain phases of 
the study, dealing with sprinkled 


‘Heat Transfer through Roofs under Sun 
mer Conditions, by F. C. Houghten and C. G 
*. Zobel. (ASHVE Transactions, Vol. 34 
1928.) 
2Heat Transmission as Influenced by Hea 
Capacity and Solar Radiation, by F. C. Houg! 
ten, J. L. Blackshaw, E. M. Pugh, and Paul 
McDermott. (ASHVE Transactions, Vol. 38 
1932.) 

®*The Effect of Solar Radiation on the Heat 
Transmission Through Walls, by F. C. Hough 
ten, Carl Gutberlet, and Albert A. Rosenberg 
Symposium on Thermal Insulating Materials, 
March 8, 1989. (American Society for Testin 
Materials, Philadelphia, Pa.) 

‘C. M. Ashley, Chairman: John Everetts, Jr 
E. H. Hyde, C. S. Leopold, C. O. Mackey, R 
M. Stikeleather, J. H. Walker, W. E. Zieber. 
5Summer Cooling Load as Affected by Heat 
Gain Through Dry, Sprinkled and Water Cov 
ered Roofs, by F. C. Houghten, H. T. Olson 
and Carl Gutberlet. (ASHVE Transactions, 
Vol. 46, 1940.) 

*Loc. Cit. See Note 4. 
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Fig. 1—Heat flow-time relationship for northern exposed walls 

and flooded roofs was presented in brick, 8 in. hollow tile and plaster, walls replaced by others, but not 


1940 and the results of further 
studies in this cubicle are given in 
this report. 


Design Data for Walls and 
Roofs Studied 


The original cubicle contained 5% 
ft wide x 7 ft high wall sections of 
12 in. brick and plaster and 4 in. 
to 


Table 1—Construction, Resistance 


Heat 


facing north, east, south and west, 
and a third section of 4 in. brick and 


frame veneer with all but the north 


ern exposure, gave a very satisfac- 
tory direct comparison of the time 

heat flow relationships for the same 
wall on different exposures. During 


1941 


continued with some of the original 


the summer of the work was 


Capacity of Walls and Orientation in Which They Are Tested 


ORIENTATION 





Walt CONSTRUCTION 
No. 
1940 1941 
1 8 in.@ Brick, Plaster» E 
2 12 in.“ Brick, Plaster N,E,S,Wi N,E 
3 12 in. Brick, Furring 
Spacec, 1 in. Structural 
Insulation Board, Plaster Ss 
4 | 16 in. Brick, Plaster E 
5 | Sin. Concretee Ww 
6 | 4in. Brick, 8 in. Tile, 
Plaster N,E,S, W N 
7 | 4in. Brick, 8 in. Tile, Furr- 
ing Space, 1 in. Structural 
| Insulation Board, Plaster s 
Ss 4 in. Brick, Wood Sheath- 
ing,© Stud Space,¢ Metal 
Lath, Plaster E,S, W 
9 4 in. Brick, Wood Sheath- 
ing, Stud Space, 1 in. 
Structural Insulation 
Board, Plaster S 
10 Wood Sidirg! Paper, Wood 
Sheathing, Stud Space, f 
Metal Lath, Plaster W 
11 | Wood Siding, Paper, Wood . 
Sheathing, Stud Space 
Filled with Rock Wool 
Insulation, Metal Lath, : 
Plaster W 


giving the direct comparison tor dil 
It 


facts 


ferent orientations. is believed, 


however, that the learned in 
connection with the original walls 
make it possible to establish the 
time—heat flow relationships for dil 
ferent exposures when that for one 
Tables 1 and 2 


give the construction, orientation, re 


exposure is known. 


Flow, and Heat Table 2—Construction, Resistance to Heat Flow and Heat 
Capacities of Roofs 
U i 
Bru PER Heat Bru per So Pr Hear Capaciry 
So Frper Capacity PER Hour per Bru per So Fr 
Hour per Bru PER Roo CONSTRUCTION® Dec F Air Per Ds 
Dec F Atr’ So Fr per No Temp. Dorr 
Temp Dec F 
Dirt l 2 in. Concrete, Felt, Pitch, Smoot! 
Black Finish! 0.40 6.92 
0.46 15 S87 
2 N 1 Insulated 0.17 7 32 
0 34 23 .38 
; 2 in. Concrete, Felt, Pitch and Slag 0.31 7 41 
4 No. 3 Insulated 0.15 7 81 
0.14 23 78 
5 2 in. Concrete, Felt, Double Pitch 
0.27 31.80 and Slag¢ 0.26 7.92 
0.69 23 .22 6 2 in. Concrete, Felt, Pitch and Slag 0.15 7.72 
7 6 in. Concrete, Felt, Pitch and Slag 0.28 19 34 
0.33 16 37 
8 No. 7 Insulated 0.15 19 74 
0 2 in. Reinforced Gypsum, Felt, Pitch 
0.14 16.77 and Slag 0 24 4.42 
10 No. 9 Insulated 0.13 4 82 
0 28 8 31 ll 4 in. Reinforced Gypsum, Felt, Pitch 
and Slag 0.18 6.89 
12 No. 11 Insulated 0.11 7 29 
0.15 8 71 13 4 in. Tile, Felt, Pitch and Slag 0.25 5.80 
14 No. 13 Insulated 0.14 6 20 
0.26 2.79 15 2 in. Plank, Felt, Pitch and Slag« 0.20 3 22 
16 No. 15 Insulated 0.12 + 62 
17 2 in. Plank, Felt, Double Pitch and 
— Slag 0.18 ;.19 
0 O72 3.75 
18 2 in. Plank, Felt, Pitch Smooth Black 
Finish Insulated 0.11 2 93 


® Thickness of brick not including mortar, outside surface red mingled textured 


face brick. 


> Plaster applied to brick, tile, and structural insulation board, consisted of 
ground coat and white skin coat '/2 in. thick; when applied to metal lath ground 


oat and skin coat, %4 in. thick. 
Actual thickness, 44 in. 
4 Actual thickness, 354 in. 


© Poured concrete with rubbed surfaces, inside and outside. 


f 4 in. x 8 in. lap siding, painted white. 
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Water proofing 


« For more complete description see earlier laboratory reportf 
on all roofs « mmsists 
roofs which consists of 5 ply 

Insulated roofs had 1 in. structural insulation board under water pr 


of 4 ply felt set in pitch except plank 


t »ofing 


@ Double pitch and slag roofs had Ist layer of slag filled with pitch and then 


2nd laver of slag. 
t Loc. Cit 
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¢ 156 in. matched yellow pine plank 
See Note 
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Fig. 2—Heat flow-time relationship for eastern exposed walls 


high of 95 F dry-bulb and the solar 
radiation is of design intensity. 


sistance to heat flow and calculated 
heat capacity for all walls and roofs 
studied. Figs. 1 to 6 give heat flow 
—time relationship curves for each of 
the side walls studied for four ori- 
entations and for each of the hori- 
zontal roof panels, all for design 
weather conditions -of temperature 
and solar radiation on August 1; conditioning have been arrived at 
that is, for an August 1 day when for different metropolitan districts 
the outside temperature reaches a by committees of the Society and 


Design Air Temperature and 
Solar Radiation 
The design outside dry-bulb tem- 


peratures to be applied to the esti- 
mated cooling load in summer air 


published in THe Gurme 1942 
These values are the maximum tem- 
peratures for days occurring with 
sufficient frequency to be used for 
design purposes. In this study as in 
others recently made, it was desir 
able not only to establish the maxi 
mum temperature but also the typ 
ical time-temperature curve for tl 
24-hour period. The result of a: 
analysis of the weather bureau r 
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Fig. 3—Heat flow-time relationship for southern exposed walls 
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Fig. 4—Heat flow-time relationship for western exposed walls 
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Fig. 5—Heat flow-time relationship for horizontal roofs 
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ported hourly temperatures for a 
number of days when the maximum 
reached 95 F established such a 
curve given in an earlier Laboratory 
report.’ 

The Laboratory has found that it 
is desirable to arrive at design solar 
radiation curves for different vert- 
ical walls facing east, south, and 
west and for horizontal surfaces. 
Based upon pyrheliometer observa- 
tions at the Laboratory and addi- 
tional observations made over a pe- 
riod of years by the Pittsburgh Sta- 
tion of the U. S. Weather Bureau, 
solar intensities which might be ex- 
pected to occur on at least a few 
days of each summer were arrived 
at. This includes not only the direct 
solar radiation intensity received in 
straight lines from the sun but also 
scattered or sky radiation. These 
design solar ratliation curves are 
given in Fig. 7 for August 1, which 
is assumed to be the time during the 
summer when the average combined 
cooling load is maximum. A com- 
parison of the August 1 curves with 
those for other times of the summer 
are given in an earlier Laboratory 
report. For comparison between 
the design solar intensity for August 


THeat Gain Through Glass Blocks by Solar 
Radiation and Transmittance, by F. C. Hough- 
ten, David Shore, H. T. Olson and Burt Gunst. 
(ASHVE Transactions, Vol. 46, 1940.) 

SLoc. Cit. See Note 7. 
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Fig. 6—Heat flow-time relationship for horizontal roofs 


1 and the actual solar radiation ob- 
served on certain days for which 
data are included in this report, the 
curves for a horizontal surface are 
given in Fig. 8. 

Few days occur when both air 
temperature and radiation reach de- 
sign values throughout the day. In 
fact, the experience of the Labora- 
tory during the past 2 years as 


gained in the preparation of this r. 
port indicates that possibly the a 
ceptance of the simultaneous occu: 
rence of both design temperatu: 
and design radiation gives too hi: 
a cooling requirement. Table 3 gi, 
the maximum outside temperatu: 
and the estimated percentage 
solar radiation observed on certa 
days for which data are included 
this report. It will readily be se 
that the coincidental occurrence 
design conditions for both temper 
ture and radiation when based sole! 
upon chance will rarely occur, an 
further there is some indication an 
some reason to believe that the lac! 
of concurrence is more than a mat 
ter of pure chance for it is possib! 
that extremely warm days are gen 
erally associated with the occurrenc: 
of cumulus clouds during a part « 
the day. Haze and clouds observe: 
in Pittsburgh on hot days during 
this study will probably occur 
most industrial metropolitan areas 
and reduce the solar radiation inten 
sity. There will be exceptions, 
however, where haze and clouds are 
less prevalent. This matter should 
be further studied with the possible 
reduction of the design heat gain 
curves here reported, as well as 
those for localities with other cli 
mates and latitudes. 

In arriving at the design heat flow 
curves, Figs. 1 to 6, inclusive, curves 
for several days when both the out 
side temperature and solar radiation 


Table 3—Weather and Heat Gain Data During a Hot Wave 






















































































UNINSULATED INSULATED : : 
East WALL Sout WALL West Watt 
Frame, Rock 
b . c FRAME , e 
— oan. | Weer. 12 in. Brick 12 in. Brick aME* FEC] = Wot, 
Max- | CenT® ER Max. | Totat| Max. | Totar| Max. | Totat| Max. | Torat 
IMUM | SOLAR Heat | Heat | Heat /|Hear Heat | Heat; Heat | Heat 
Temp.| Rapt- Firow | Gain | Fiow | Gain | Frow | Gain] Fiow | Gain 
ATION Btu/S@ | Bru/Se}] Bru/Se | Bru/Se} Btu/S@ | Bru/Sq} Bru/Sg | Bru/Se 
Fr per | Fr eer| Fr per | Fr eer| Fr Per | Fr per| Fr per | Fr per 
Hour Day Hour Day Hour Day| Hour; Day 
7-23-41| 88.5 | 75 | Clear 3.0 | 32.2 1.0 13.1 44 | 18.2] 2.5 | 138 
7-24-41|91.0| 50 | Clear | 3.8 | 40.9] 2.0 | 18.9| 5.9 | 304] 43 | 31.2 
7-25-41|95.0| 51 | Clear | 3.9 | 484] 1.9 | 27.2] 58 | 44.0] 44 | 346 
7-26-41, 97.0| 50 | Clear | 3.9 | 664] 18 | 33.8] 48 | 384] 3.4 | 32.4 
7-27-41 |100.2 | 52 | Clear 4.5 | 64.2] 22 | 38.2] 46 | 304] 24 | 28.0 
Clear ee 
7-28-41 | 96.0 60 to 44 82.0 1.9 39.8 5.0 48.4 3.6 36.4 
, Cloudy 
Clear 
7-29-41 | 92.2 40 to 4.9 89.8 2.3 43.0 2.9 27 .8 2.0 24.4 
Rain 
Clear 
7-30-41 | 94.0 86 to 5.1 79.0 1.8 30.2 5.4 31.6 3.8 23.8 
Cloudy st 
Cloudy 
7-31-41 | 87.0 40 to No Heat Flows observed 
Rain 


























a Per cent of the integrated total for the day. 
b, c,d, e Walls No. 2, 3, 10 and 11, Table 1. 
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were near design were studied and 
adjusted by extrapolation. For those 
walls for which data were obtained 
for only one orientation the curves 
were drawn from the relationships 
found from the few walls studied 
with more than one orientation. 


Test Operation 


Each of the 11 side walls and 9 
roof panels were equipped with a 2- 
ft square Nicholls’ heat flow meter 
on the center of the inside surface. 
At frequent intervals throughout 
the 24-hour day, for extended 
periods including all types of sum- 
mer weather, the following observa- 
tions were made: heat flows; the 
outside air temperature 6 in. from 


1100 NOON 


400 200 300 4@ $00 600 700 BO 


SUN Time 
Fig. 8—Design solar radiation on a horizontal surface for August 1 and that observed 
for different test days 


each wall and 6 in. above each roof, 
shielded so as to minimize the effect 
of solar radiation; the outside sur- 
face temperatures; the inside sur- 
face temperatures ; the air tempera- 
ture at the control point in the 
room; and a number of tempera- 
tures within the individual walls 
and roofs. A _ shielded aspirating 
psychrometer was used to observe 
the outside air wet- and dry-bulb 
temperatures unaffected by the 
building. Fine wire copper-con- 
stantan thermocouples and a pre- 
cision potentiometer were used for 
observing all other temperatures. 
A recording potentiometer provided 
a record of two, and in some cases 
three, pyrheliometers, one having its 
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sensitive plane horizontal and the 
others having this plane vertical 
and facing either east, south or 
west. The time-solar radiation in 
tensity curves for the other walls 
were then determined trigonomet 
practice which 


rically, a earliet 


Laboratory work has proved satis 


lack ry. 
Heat Gain Relationships for 
Different Orientations and Types 


of Construction 


Since a number of the types of 
construction studied had only 
orientation, as indicated in Table 1, 
and, further, since a number of these 
types of construction, particularly 


one 


those containing insulation, were 
only studied on a few satisfactory 
days and then late in the season, it 
was necessary to rely upon relation 
ships found for certain walls tested 
with different orientations and on 
data collected on several good days 
to arrive at the relationships on 
which the entire series of curves in 
Figs. 1 to 6 are based. 

The 12-in. brick and the brick and 
tile walls were the only walls studied 


with four orientations ; the brick and 


frame wall was studied with east, 
south and west exposures only. 
From the results obtained from 


these walls, it was found that with 
minor variations the heat flows 
through the east, south and north 
walls were 83, 75, and 46 per cent, 
respectively, of that for the west 
wall. 

The time relationship between the 
minimum and maximum heat flows 
through the several walls with the 
four orientations was fixed by av- 
eraging the results for certain days 
for the few walls studied with all 
four orientations and applying this 
relationship to all the walls. This 
relationship applies satisfactorily for 
walls which do not differ too much 
from those on which it was based 
It would not apply to extreme cases 
such as sheet metal walls. 


Hot Waves 


Both during 1940 and 1941 the 
period of test observations for most 
of the walls included several days 
of a so-called hot spell. Table 3 
shows that between July 23 and 
July 31, 1941, the maximum tem- 
perature ranged from 88.5 F to a 
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maximum of 100.2 F and back down 
to 87 F. It is also interesting to 
note that this period included con- 
siderable variation in maximum air 
temperature, sun radiation, and 
other weather conditions. It should 
be of some interest in the design and 
operation of cooling systems to re- 
cord the data in Table 3 during this 
hot spell. 


Discussion of Results 


This report offers, for design 
purposes, curves giving the 24-hour 
heat gain rates for 11 walls and for 
18 roofs having wide variation in 
resistance to heat flow and _ heat 
capacity. As the character of the 
curves in ligs. 1 to 6 themselves 
indicate, the data in this form, 
rather than in the form of simple 
coefhcients, must be used if accurate 
estimates of cooling requirements 
are desired. 

The data presented in this paper 
are important as an initial contribu- 
tion toward the accurate determina- 
tion of the cooling load, and pro- 
vide the design engineer with needed 
information on the performance of 
a typical series of walls and roofs. 

l‘urther study of the data is nec- 
essary to determine how the ob- 
served heat flows compare with the 
theory relating heat flow to the 
orientation, heat capacity, transmit- 
tance coefhcient, and absorptivity 
of solar radiation by the outside 
surface of the structure. There is 
also a need for determination of 
the effect of re-radiation from ad- 
jacent building structures. While it 
is hardly feasible to establish curves 
for all types of walls and roofs en- 
countered, it may be pessible to in- 
clude in one chart for each orienta- 
tion curves for a sufficient number 
of types of construction, including 
a wide range in the resistance to 
heat flow and heat capacity, to per- 
mit interpolation for other similar 
constructions. - Data are also desir- 
able for other orientations such as 
northeast, southeast, northwest and 
southwest exposures and for other 
roof slopes. This study suggests 
the need for additional work to help 
establish the maximum expected 
rate of heat flow, particularly with 
reference to the probable coinci- 
dental occurrence of both design 
solar radiation and design outside 
temperature. 


DISCUSSION 


W. F. Fair, Jr. Pittsburgh, Pa. 
(Writren): First I should like to pre- 
sent six comments concerning this pa- 
per: 

1. Roof No. 6, although being described in 
Table 2 as being similar to roof No. 3 has 
tabulated characteristics of roof No. 4 (which 
is room No. 3 insulated); in Fig. 6, Curve 6 
is described as an insulated roof, gravel sur 
faced. 

2. Roofs Nos. 3 ws. 1, and 4 ws. 2, and 16 
vs. 18 show the beneficial effect of addition 
of slag. 

3. Roofs Nos. 5 vs. 3 (and in turn ws. 1), 
and Nos. 15 ws. 17 illustrate the improvement 
due to double pitch and slag. 

4. Roofs Nos. 6 ws. 4 indicates almost negli 
gible superiority of gravel over slag (provided 
amounts used and thicknesses are the same- 
U and Heat Cap. are equivalent). 

5. Roofs Nos. 7, 5 and 8 indicate that a 
second pitch application may be approximately 
equivalent to 2 in. of concrete in the base. 

6. If roofs Nos. 7 and 11 were given a 
double pitch application their curves might 
drop down to the peaks for insulated materials; 
and if Nos. 8 and 12 were given double pitch 
coatings their curves might be expected to be 
even flatter and lower. 

These results emphasize the value of 
applying double pitch and slag coatings 
to roofs. It seems probable that a triple 
application, if practicable, would give 
even better results, or permit the use of 
smaller thickness of base material for 
approximately the same heat flow char- 
an additional application to 
an easier means to effect improved heat 
flow characteristics (together with simul- 
taneous increase in resistance to weather- 
ing) than by interior constrrctional 
methods, 

Dr. Hoventen: To reply adequately 
to all of the questions involved would 
take a little time, but I believe they can 
be generalized. 

Mr. Fair brought out a typographical 
error in his first comment and the par- 
ticular roof mentioned should have been 
indicated as gravel covered with insula- 
tion. One of the most surprising rests 
from the roof study was the apparent 
magnitude of the resistance to heat flow 
added by the waterproofing membrane 
of a number of the roofs. It is true that 
the waterproofing member on the 2-in. 
concrete roof has about the same effect 
as the 2-in. concrete itself, which has 
been quite surprising to various individ- 
uals, including the Guide Publication 
Committee. 

One way of accounting for all the pre- 
viously published data on roofs showing 
a much smaller effect of the waterproof- 
ing has been due to the fact that the 
waterproofing considered was very thin. 
The waterproofing members used in these 
tests were rather thick and built up to 
about a quarter of an inch to three- 
eighths, while some of the earlier dealt 
with only one or two thicknesses of felt 
and pitch. Apparently the gravel had 
just about the same effect as slag of the 


acteristics ; 


same thickness. Contrary to the us 
conception the slag had considerable 
fect and that is easily accounted for 
not so much the resistance to heat 
through the slag as the fact that the 
offers considerable heat capacity. 
Joun Everetts, Jr., Pittsburgh, 
By reference to Table 3, giving 
weather and heat data during the 
wave, there are some very interest 
details reported. It seems that the des 
curve data for heat gain through w 
under various conditions as compa 
to the data in Table 3 are a little hi 
Apparently this is due to the conservat 
feeling on the part of the Laborat 
in that they have considered maxim 
solar radiation and maximum tem). 


ture to be coincidental. 

From the work of the Research T: 
nical Advisory Committee on W eat! 
Design Conditions we do not feel that 
coincident condition of maximum sun 
fect and temperature is possible, ina 
much as the maximum solar radiativ: 
would be impeded by haze or fog or « 
particles which would tend to settle du 


ing maximum temperature conditions « 
to the lack of circulation of atmospher 
air. Therefore, we feel that the desig: 
values as obtained from the curves 
this paper will give greater results tha 
required, 

By taking the design conditions rr 
ported we find that for the east wall as 
given in the table, which shows a maxi 
mum heat transfer of 5 Btu per squar 
foot per hour, the 1940 and 1941 edition: 
of THe Gume would show equivalent 
heat transfer values by calculation oi 
16.9 Btu or about three times as mu 
as the value given in Table 3, and als 
from the curve which indicates 6 Btu 

On the west wall we show a com 
parison of the Guide recommendatior 
value of 9 as against the curve data oi 
7.5. On the south wall a Guide valu 
of 4.5 against the curve value of 3.5 
and similar wall comparisons could b« 
made. This means that if we take the 
example as given in the Chapter on Coo! 
ing Load of Tue Guipe we find that im 
the 1940 GuipE the particular little stor 
application problem which has been used 
in THe Gutve from 1932-1940, without 
much change in physical dimensions 
started out with a load of 9.6 tons. That 
same store now only requires 7.3 tons 
or 7.5-ton unit, or a 25 per cent redux 
tion to the owner in the selection 
equipment. 

In view of the analysis which the 
ASHVE Research Laboratory has don 
in determining heat flow curves throug! 
building walls, which has reduced th: 
values in our calculated measurement, 0! 
the application of comfort air condition 
ing, it has definitely brought out improve 
ment in a design application and engi 
neering of such installations. We would 


; 


like to see additional information 0! 
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other types of walls and roofs investi- 
vated at the Society’s Laboratory to com- 
plete this program as soon as possible. 
Cc. M. Asutey, Syracuse, N. Y.: I 
would like to suggest that this paper be 
considered as a part of a continuation 
program, or in other words, somewhat 
in the nature of a progress report. The 
Laboratory work is still being carried 
on and quite a lot of work remains to be 
done in order to finish the job and pro- 
vide all the data that are needed by the 
air conditioning industry. The Research 
Technical Advisory Committee on Cool- 
ing Load and Summer Air Conditioning 
felt that these data were of such value 
that it fully justified the publication of 
at the present time rather 


the report 


than hold it until such time as we had 
obtained complete information. 


It is hoped that over the period of the 


next few months further work can be 
done on this subject which is of an 
analytical character. First it is hoped 


that the data which have already been ob 


tained can be studied from a mathe 
matical point of view, so that a formula 
can be developed to predict the per- 


formance of a variety of other types of 
walls and roofs. 

Further than that it is hoped that we 
can obtain additional data, such as the 
actual heat transmission through the wall, 
the amount of absorption on the surface 
and the collection of weather 


the 


of a wall 


data to determine whether solar ra- 





dry 


and 


diation assumed and the wet 
bulb temperature conditions assumed for 
the design curve are actually coexistent 
not. 

Dr. PAscHuKIs | 


Houghten and his co-workers did a mat 


or 


believe that Dr 


velous piece of work as reported in this 
paper, but there are two things that come 
to my mind. One is that the interference 
of the outside wind is not mentioned and 
the were 


this 


which 
that 


| believe experiments 


presented in my paper show 


factor has a great influence on the wall 


Consequently, I feel that it is important 
to carry on the experiment in such a way 
mathematical formula can be cd 
to the 


variovs types of walls 


that a 


vised select heat flow through 


Guarded Hot Box Test of Single- and 
Double-Glazed Windows 


By Merle M. MeClure,* Lafayette, Ind. 


THREE IMPORTANT functions are 
served by the use of double-glazed 
windows or of single-glazed win- 
dows protected by storm sash : 

1. A_ reduction is effected in 
amount heat lost 
which in the case of the average house 


the 


of through windows, 


equipped with single-glazing is approxi- 
mately 30 per cent of the total heat de- 
mand. 


’ 


2. Condensation windows, which 


inconvenience and is detri- 


on 
causes great 
mental to the inside finish, is prevented. 

3. Comfort conditions are improved by 
higher window-surface temperatures, re- 
ducing the mean radiant temperature loss. 

It is readily apparent that win- 
dow design and construction are im- 
portant from the viewpoint of fuel- 
saving and of healthful and com- 
fortable living. 


Problem in Consideration 


In the experiments described in 
this article, the problem was to com- 
pare the over-all heat transmission 
of a single-glazed window, of a 
double-glazed window with various 
spaces between the panes, and of a 
single-glazed window protected by 
storm sash. Difficulties in mainte- 
nance were considered in appraising 
the results. A unique feature of a 
number of these tests was that an 
air velocity of 15 mph was main- 


_*School of Mechanical Engineering, Purdue 
University. 


tained over the cold side of the test 
specimen, 


Method of Test 


In executing this series of tests, 
the guarded hot box method, stand- 
ard for this type of investigation, 
The apparatus used 
is illustrated diagrammatically in 
Fig. 1, which shows that the 
specimen, in this case the window, 
was installed between the cold box 
and guarded hot box. The refrig- 
erator unit, with the evaporator coil 
in the cold box, maintained the low 
temperature on one side of the win- 
dow. The blower with duct, plenum 


was employed. 


test 


























chamber, and baffle was used to pro 
duce the desired air movement pat 
allel to the cold-side surface of the 
window. The 
between the two portions of the ap 
from 


window was sealed 


paratus so that heat transfer 
the warm side to the cold side was 
by conduction. The hot 


sealed at the surface of the window 


box was 


convection from or to 


The temperature 


to prevent 
the guard space. 
in the guard space was maintained 
automatically to be equal to that in 
the hot box. With no temperature 
differential between the two boxes, 
there was no heat transmission by 
conduction from to the 
other. The electric heating elements 


one box 

















THERMOCOUPLE BALANCING 
one POSTS fLEMENTS 
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Fig. 1—Vertical cross-section of heat transfer test equipment 


Heatinc, Princ & Am Conprrioninc, May, 1942—ASHVE Journat Secrion 


313 




















Fig. 2—Test window, with 2 in. space 
between glass, installed in hot box 
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Fig. 3—Sketch showing corner section 
of test window 


MUNTIN 


2° STORM SASH 


MUNTIN 
— J 


Fig. 4—Sketch showing method of form- 
ing space between panes in double 
glazing 
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were shielded with magnesia slabs 
to prevent direct radiant transmis- 
sion. The heat to maintain prede- 
termined temperature in the hot box 
was introduced as electrical energy, 
the quantity being determined by a 
wattmeter. As no temperature dif- 
ferential existed except that from 
the hot box to the window, this 
quantity of heat supplied to the 
hot-box heating element was lost 
through the window. Thermocoup- 
les were used to determine the tem- 
peratures in the hot-box air, on the 
warm and cold surfaces of the win- 
dow, and in the cold-box air. Since 
the temperature gradient from warm 
air to cold air, the quantity of heat 
supplied to the hot box, and the area 
through which the heat passed were 
known, the thermal coefficients of 
the window were determined. 

Fig. 2 shows the apparatus ready 
to be closed with the window se- 
cured to the guarded hot-box por- 
tion. 


Test Window 


A special, heavy framed, 16-pane 
window with 12-in. by 12-in. glass 
was constructed for use in this 
series of tests. The muntins were 
also made of heavy stock and were 
left flat on the face to facilitate their 
extension in double glazing. De- 
tails of the construction are shown 
in Fig. 3. 

\fter the single glazing tests were 
made, the window was double 


glazed, first with % in. air sp. 
between the glass, second with ', 
third with ™% in., fourth with 2 
and last a storm sash with 2 in. 
space. Fig. 4 shows the method 
making extensions to the origi: 
sash. It will be noted on the fig: 
that there is a slight variation 
the muntin projection beyond 
glass. 


Test Procedure 


With the window installed | 
tween the cold box and guarded | 
box, the refrigerating equipms 
was started and the hot box a: 
guard box heating circuits we: 
closed. The control instrumen 
were set for the desired temperatu: 
and the apparatus was allowed 
run until thermal equilibrium wa 
attained. The temperatures a1 
wattages were read for a sufficie: 
period to assure constant conditio. 
and from these data the thermal c 
efficients were computed. 

Air movement in the hot box and 
guard box was by natural convec 
tion. In tests with still air condi 
tions this was true in the cold box 
With air movement of 15 mph ove: 
the cold surface the blower, as 
shown in Fig. 1, was used. Whe 
the blower was started after a stil! 
air test, considerable time was re 
quired to rebalance the thermal cor 
ditions because of the increased heat 
demand. 


Table 1—Heat Transmission Through Wood Sash with Single and Double Glazing 


Air velocity, fpm, cold side. . 90 1320 
Air velocity, mph, cold side 1.0 15 
SD, ase ove ea enua € . | Single Single 
Air space, inches...... . — 


Temperatures, deg F 
Wares G60 G8... oes cccccs 76.5 76.2 
Warm surface............. -- 
NN NRE Bay ee —- 

Rs. Joaswicasd hu onen 37 .2 43 .6 


Temperature Differences, 


eg 
Warm air to surface....... _- a= 
Surface to surface.......... - _ 
Surface to cold air......... -- — 
Cold air to warm air....... 39.3 32.6 


Mean temperature, deg F... 56.8 59.9 


Btu transmitted per sq ft per 
Oe RCE CRT Ect o 28.7 36.1 


Conductance (C) Btu per sq 
ft per hour per degree tem- 
perature difference 

Warm side surface conduct- 
Critic ekecsetcs as 66% — _ 

Cold side surface conduct- 
OR, TORT tnsidd'ed.n50 eens _ 

Warm surface to cold sur- 
face, (C), (air space)... .. — _ 


Over-all transmission, air to 
Oi Ger Ban bh obvi dacd ducks 0.73 1.11 

















1320 1320 1320 1320 1320 90 
15.0 15.0 15.0 15.0 5.0 | 10 
Double | Double | Double | Double Storm Sas! 
0.125 0.25 0.50 2.0 2.0 | 2.0 
93.7 93.3 92.1 94.6 04.6 06.2 
76.5 777 79.4 79.5 78.1 82.1 
60.5 60.1 59.5 53.8 55.4 62.¢ 
56.0 55.7 56 .7 50.0 51.4 48.4 
17.2 15.6 12.7 15.1 16.5 14.1 
16.0 17.6 19.9 25.7 22.7 19 5 
4.5 44 3.3 3.8 4.0 14.2 
37 .7 37 .6 35.9 44.6 43.2 47 
74.8 74.5 74.2 72.3 73.0 72 
28 .1 25.2 22.0 26.2 27.9 22 .8 
' 
1.64 1.62 1.74 1.73 1.69 1 .62 
6.25 5.74 6.65 6 6.98 1.61 
1.76 1.43 1.10 1.02 1.18 1.16 
0.75 0.67 0.61 0.59 0.65 0.45 
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Results and Conclusions 


The heat savings to be obtained 
by the use of double glazing with 
various spaces between the panes 
and by the use of storm sash are 
shown graphically in Fig. 5. No 
important benefit was gained by in- 


Table 2—Recapitulation 




















v Gtiass Ser Up | Hot 
Bru/Hr/ : | 
Autu-| Sq Fr/Dec | Grass Am j__ aoe 
ortty | Temp. Dirr.| Tuicx- | Space APPLICATION | Temp 
NESS Tora Test | 
Ka 1.02 2° None 1.2m? 1.1m? Single glass 1 light 65.7 
0 63 2 None 1.2m? 1.1m? Double glass 1 light | 68.0 
53 2 1 cm 1.2m? 1.1m? Double glass 1 light . 68.0 
0.49 2 lcm 1.2m?* 1.1m? | As above with 1 m? spacing frame between the light 69.0 
0.51 2 lem ~| 1.2m? 1.1m? As above with four vertic al dividing rods | 68.9 
» 51 | 2 lem 1.2m? 1.1m? As above except for horizontal dividing rods 68 4 
0.47 | 2 | 10cm 1.2m? 1.1m? Double glass 1 light ‘ “44 
0.45 | 2 10 cm* | 1.2m? 1.1m? | Double glass with 1 m? spacing frames 68.0 
0.45 | 2 10 cm 1.2m? 1.1m? As above with four vertical dividing rods | 4.8 
| 0.45 | 2 10 cm 1.2m? 1 1m? As above except for horizontal dividing rods | 68.0 | 
0.28 | 3 5 cm 1.2m? 1.1m? | Triple glass 1 light > eer | 684 
| 0.22 | 4 | 3.3 cn 1.2m? 1.1m? | Quadruple glass 1 light 67.8 | 
0 77 | 1 | 1.3m? 1.0m? Single glazed window—wood sash 9 lights; 40 cm x | 
40 cm each ' : ‘ 66.2 
| 26 1 1.3m? 1.0m? | Single glazed window—wood sash 9 lights; 40 cm x 
| | 40 cm each . —_ 62.4 | 
0.57 2 | 2mm 1.3m? 1.0m? Double glazed window—130 cm sq wood 
sash—9 lights; 40 cm x 40 cm each Secsedes 66.7 
0.83 2 2mm | 1.3m? | 1.0m? Double glazed window—130 cm sq _ wood 
| | _ sash—9 lights; 40 cm x 40 cm each. . 67.1 
0.59 2 2mm | 1.3m? | 1.0m? Double glazed window—130 cm sq iron sash light $ 
42 cm x 42 cm each . 68 0 
| 0.47 3 2mm | 1.3m? 1.0m? | Triple glazed window—130 cm sq wood sash—lights 
40 cm x 40 cm each : | 67.5 
0.63 3 2mm | 1.3m? 1.0m? | Triple glazed window—130 cm sq wood sash—lights 
40 cm x 40 cm each 67 .6 
0 42 | 2 3.5cm | 1.3m? 1.0m? Double window—wood sash each wind 9 lights 
| | 40 cm x 40 cm each | 66.8 | 
0 39 | 2 10 em 1.3m? | 1.0m? Double window—wood sash each window—9 lights 
} 40 cm x 40 cm each | 67.3 
0.51 2 | 10cm 1.3m? 1.0m? Double window—wood sash each window—9 lights! 
40 cm x 40 cm each ved , 66.2 
tae. - Fy | 4ft 2% in. x 
| | | 7 ft 91% in. Single glazing 20 lights 12” x 18°—'/4" rough wire- | 
| glass solid rolled steel sash we : Mecahedee 
| 1.06 1 4 ft 2% in. x } 
7 ft 9% in. Same as above except for wood sash | 
1.10 | 1 4 ft 2% in. x 
| 7 ft 9% ir. | Same as above except for hollow metal sash 
0 85 2 | %in 4ft2%in.x | 
| 7 ft 9% in. Double glazing outside—'/4," wire glass inside 
| Single plain glass—solid steel sash mf | 
0.94 2 1% in 4 ft 234 in. x 
7 ft 9'% in. Double glazing outside—%" ribbed glass—inside| 
single plain glass solid steel sash ‘ : 
0.58 2 56 in. 4 ft 2% in. x 
| 7 ft 91% in. Double glazing outside—'/,” wire glass—inside 
| double plated glass wood sash co. 
0.63 2 8 in. 4 ft 2% in. x 
7 ft O'% in. Double glazed 12 lights 14/2” x 21°—outside '/," wire} 
glass—inside—single Plate glass—hollow metal.. .| 
PTI 1.10 a) Rep 7 ft 4% in. sq | Single stesiog: —36 lights steel sash - e 
0.99 1 5 ole ath 7 ft 4% in. sq | Same as above except for 9 lights.............. 
0.71 2 Vain. 7 ft 4% in. sq | Double glazing—36 lights steel sash ae 
0.60 2 “in. 7 ft 4% in. sq | Same as above except for 9 lights. . tiakieauel ‘ 
0.65 2 \% in. 7 ft 4% in. sq 4 Same as above except for 9 lights.............. ; 2 
0.56 2 % in 7 ft 43% in. sq | Same as above except for 9 lights. ...............].ccecees : 
0.55 2 Yin 7 ft 4% in. sq | Same as above except for 9 lights... . SE ee F 
0.54 2 56 in 7 ft 43% in. sq | Same as above except for 9 lights. ............... shia’ \4 ’ 
Allend 0.64 1 sehen 16 sq ft Single glass i 
Shaws] 0.6—0.7 2 ein F8 i tin ons | | Double glass wood sash......... PRED 
c. I | 
1920 _ 
HéHt 1.10 ee SES 25 sq ft | 4 in. single @lass........-..++-++ nicaenen 
MM« 0.73 a 8 yee 25 sq ft| 9 sq ft | Single glass 12 light 76.5 
1.11 D> Bs Verwecate 25 sq ft| 9sq ft | Double glass 12 light 76.2 
0.75 2 Min, | 25sqft| 9 sq ft | Double glass 12 hight 93.7 | 
0.67 2 Vain. | 25 sqft} 9 sq ft | Double glass 12 light 93.3 
0.61 2 Yin. | 25 sqft} 9 sq ft | Double glass 12 light....... 92.1 
0.59 2 2 in 25 sq ft | 9 sq ft | Double glass 12 light............... 94.6 
0.65 2 2in. | 25sqft| 9 sq ft | Storm sash 12 lights........ 4.6 | 
| 
0.45 2 2in. | 25sqft| 9 sq ft | Storm sash 12 lights.......... Fdouss wane “vel 96.2 




















creasing the space between the panes 
to more than ™% in. in the double- 
glazed window. Before the ™% in. 
space it will be seen that the curve 
is quite steep while it is very flat 
beyond this point. The storm sash 
performance with 2-in. space com- 
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> S—Sheldon 1916 
© PT TL—Pittsburgh Testing Laboratory 1938. 


! Allen 1916. 
e Shaw 1920. 


pared 


favorably 


with 


the 





double 
glazing, being equivalent to doubl 


glazing with a space of approxi 


mately 


3@ in. 


Double glazing or single 


glazing 


protected by storm sash raises the 


inside 





surface 


Box 


Fr 


a temperature dis- 


10t box just the same 


surface outside the box 





the 


Iwo fans run at such a speed as to give 
as the 


tribution at the wall surface inside 


Still Air 


Still Air | 


Still Air | 
| 


| Still Air 





2.18 mph} ' 


2.18 mph! 
2.18 mph 
2 18 mph} 








f H & H—Hammond and Holmberg 1917. 


sMM—Miller and McClure 1939. 


Heatinc, Prrinc & Am Conpitioninc, May, 


1942—ASHVE Journat Section 


temperature 


of Experimental Data on Heat Transmission Through Windows 


Coip Box 


ADAN+S DONS 


i) 


0.66 


0.66 n 
0.66 mn 


0.66 
0.66 
0.66 
0.66 


0.66 a 


al ph 


mph 
h 
mph 


mph 
mph 
mph 
ph 


iph | 


mph | 


of 


the 











Sse 



































a 
Pe as SINGLE GLAZING 
K (5 MPH VEL. 
RES / MPH VEL. 
% ¢ 4.0 
ys 
S = 
te 0.9 
a 
vs Fig. 5—Graph showing 
5 Ny 08 effect of double glaz- 
S x DOUBLE GLAZING ing and air movement 
sf 45 MPH VEL on over-all conduet- 
i. ay ance of wood sash 
y < STORM SASH window 
x (5 MPH VEL. 
S & / MPH VEL. 
2, 06 
& 
3 
Ne Q 
S 
1Q OS 
= x 
y 
38 
0.4 
9 
eW¥R §& 3 
N 


AIR SPACE /N INCHES 


window. This achieves two objec- 
tives : 

1. The surface temperature is main- 
tained above the dew-point of the inside 
air, thus eliminating the nuisance of frost 
on the glass or condensate, which causes 
inconvenience and detriment to the inside 
finish, 

2. The higher surface temperature im- 
proves the comfort conditions, in that 
radiant loss from the body to the window 
is greatly reduced. 

In the -consideration of double 
glazing, other factors besides heat 
transfer enter into the problem. 
With the two glasses sealed in 
frames there are two surfaces that 
are not accessible for cleaning. If 
the inside is not sealed vapor tight, 
the trouble of condensation arises, 
vapor entering on the warm side 
and condensing on the cold glass. 
To remove this it would be neces- 
sary to vent the space to the cold 
side. 

With storm sash there are usually 
sufficient cracks around the window 
frame to allow vapor to escape be- 
fore it condenses on the cold sur- 
face. If there is a collection of con- 
densation between the two, it is 
easily removed by opening the storm 
sash to the cold side and allowing 
it to re-evaporate. 

To install double-glazed windows 
would require special construction 
that would increase the cost over 
standard window and storm sash. 
With storm sash, they are readily 
removed for cleaning. For the av- 


316 


erage home the storm sash would 
be preferable. 

It will be noted from Table 1 that 
the value of 1.11 for single glazing 
compares favorably with the value 
of 1.13 reported in Toe ASHVE 
Guipe for single glazing with 15 
mph wind velocity. It will also be 
noted that the film conductances 
both for still air and for 15 mph 
agree quite satisfactorily with gen- 
erally accepted values. Agreement 
of these values contributes to the re- 
liability of the over-all coefficients 
obtained in this series of tests. 

This series of tests has served to 
extend the investigation of heat 
transmission through double-glazed 
windows to the range of higher ve- 
locities. While the reliability of 
these tests is well established, other 
tests should be made covering a 
wider range in mean temperatures 
and in temperature differences. The 
general acceptance of values such as 
these should be made after the series 
has been extended. While other 
series of tests have been made at 
lower velocities in which the range 
of mean temperatures has been well 
covered, it would seem advisable to 
continue these tests with 15 mph 
controlled velocity over the cold 
surface. 

Table 2 presents a recapitulation 
of test results} on transmission 


tA Review of Glass Transmittance Coeffici 
ents. by F. C. Houghten, . L. Carr and 
David Shore. (ASHVE Tovurwat Section, 
Heating, Pibing & Air Conditioning, November 
1941, p. 716.) 


through glass for both single an 
multiple glazing from several au 
thors as prepared by F. C. Hough 
ten, Director of the ASHVE Re 
search Laboratory, with the add; 
tion of the results of tests made }) 
W. T. Miller and the author in th: 
Heat Transfer Laboratory at Pur 
due University, as reported in de 
tail in this article. The footnote; 
of Table 2 show that this work has 
been done over a rather long period 
of time. Other works on this sub 
ject have been published’? previ 
ously and will be of interest to read 
ers of this paper. 

The Pittsburgh Testing Labora 
tory tests of a 36 light window are 
comparable to the tests reported in 
this article both as to procedure and 
test specimen. The P.T.L. tests 
were made over a wide range of 
mean temperatures for the various 
air space thickness with compara 
tively low air velocities. The work 
of the Purdue Tests features the 
cold side 15 mph velocity with a 
varying air space thickness. 

'Heat Transmission Through Various Types 
of Sash, by Arthur N. Sheldon. (ASME Trans 
actions, Vol. 38, 1916, p. 857.) 

*Heat Transfer Through Sinele and Double 
Glazing, by M. L. Carr, R. A. Miller. Leighton 


Orr and Alan C. Byers. (ASHVE Trans 
actions, Vol. 44, 1938, p. 471.) 





THE FIELD OF 
ENGINEERING 


A new vocational guidance book 
let on engineering, intended for the 
use of high school students and their 
advisers, has just been published by 
the Engineers’ Council for Profes 
sional Development, 29 W. 39th St., 
New York, N. Y. The booklet en- 
titled Engineering as a Career, is 
intended to help students decide 
whether they are fitted to be engi- 
neers, but the general picture of the 
engineering field is limited to broad 
generalizations, is incomplete be- 
cause of the omission of any listing 
of many recognized engineering or- 
ganizations and would lead the 
reader to believe that only 6 na- 
tional engineering societies are func- 
tioning. 

The booklet is divided into two 
sections, The Scope of Engineering 
and Principal Branches of Engineer- 
ing, and also contains a list of vo- 
cation-guidance books and pamph- 
lets, primarily concerned with engi- 
neering and related vocations. Single 
copies of the booklet may be ob- 
tained for ten cents each. 
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Determining Sound Attenuation 
in Air Conditioning Systems 


By D. A. Wilbur* and R. F. Simons**, Troy, N. Y. 


This paper is the result of research sponsored by the AMERICAN Society OF HEATING 
AND VENTILATING ENGINEERS in cooperation with Rensselaer Polytechnic Institute. 


Introduction 


THIS PAPER reports part of a three- 
point program initiated by the 
ASHVE Research Technical Ad- 
visory Committee on Sound Con- 
trol’. The basic object is to make 
possible calculation in advance of 
installation of the noise levels which 
will be generated by heating, venti- 
lating and air conditioning equip- 
ment. In order to do this it is 
necessary to know: 

1. The amount of noise energy which 
will be generated by such equipment. 

2. Losses which will normally occur as 
the sound passes through the ventilating 
duct system. 

3. The effect of the conditioned space 
itself and its noise level upon the residual 
sound energy from the system. 


This report deals with item 2. It 


describes the development of an ex- 
perimental technique, and the re- 
sults of experiments on the first 
aspect of the problem, the energy 
losses in straight, unlined ducts of 
various, sizes. Future investigation 
will deal with sound energy losses 
in elbows, dividers, changes of area, 
etc. It is hoped that when the work 
is completed it will be possible to 
compute sound attenuation with the 
same confidence as air flow resist- 
ance, 


Development of Measurement 


Method 


A method which may be relied 
upon to give complete information 
must meet the following require- 
ments: (@) provision must be made 
for measuring the attenuation at 
different frequencies, since in gen- 





*Associate Professor of Physics, Rensselaer 
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_**Instructor in Physics, Rensselaer Polytech- 
nic Institute. 
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A. G. Sutcliffe and R. M. Watt, Jr. 

Presented at the 48th Annual Meeting 
of the American Socrety or HEaTtING AND VEN- 
— Enoineers, Philadelphia, Pa., Janu- 
ary, . 


SUMMAR Y—The requirements are 
stated for a basic method of determining 
attenuation. A detailed description of a 
method satisfying these conditions is 
given, with experimental evidence to 
show the necessity of the requirements 
and the degree to which they are met. 
The results of the application of this 
method to straight unlined ducts show 
that attenuation in this case is less than 
0.2 db per foot except in the regions of 
panel resonance of the duct walls, and 
except for high frequencies in small 
ducts 





eral it varies with frequency; (>) 
the effects of reflection at the ends 
of the test duct must be minimized 
in order to separate the attenuation 
caused by the duct itself from that 
caused by junctions with other parts 
of the system; (c) provision must 
be made for exploring the sound 
level throughout the length of the 
test duct, for the purpose of deter 
mining whether or not the attenua 
tion is the same at all points along 
the duct, and in order to find the 
magnitude and phase of any residual 
standing wave pattern. 

In developing a method to meet 
these conditions several sequences 
of measurements were made in ac- 
cordance with the following sched- 
ule: 

1. Measurements on a small duct (6 
in. x 6 in. x 20 ft, 26 gage) terminated 
in an absorbing conduit. 

a. Single frequency measurements. 
b. Measurements with narrow bands 
of frequencies. 

2. Measurements on a large duct (12 
in. x 36 in. x 20 ft, 22 gage). 

a. Duct terminated in an_ infinite 
baffle. 

b. Duct terminated in a lumped im- 
pedance network providing high ab- 
sorption at a particular frequency. 


Apparatus 


The experimental arrangement 
for part l-a is shown in Fig. 1. 
The sound source consisted of a 
4-in. cone-type electrodynamic loud 
speaker A driven by a beat fre- 
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quency oscillator C, whose frequency 
range is 0 to 20,000 cycles per sec 
ond. Thus condition (a) was sat 
ised. The speaker was mounted 
in the absorbing baffle box PB in o1 
der to materially decrease the acous 
tic coupling between the speaker 
and the air in the laboratory. Th 
reason for thus enclosing the 
speaker was to prevent variations 
in the standing wave pattern set 
up in the room from causing the 
output of the speaker to fluctuate 
when it was driven at a single fre 
quency. 

Condition (>) was met by tet 
minating the duct D in the absorb 
ing conduit . This conduit was a 
wooden tube 20 ft long having the 
same transverse dimensions as_ the 
test duct, and was lined with rock 
wool whose thickness increased with 
the distance away from the test 
duct, as shown in the figure. 

The flexibility of the sound level 
measuring probe system demanded 
by condition (c) was the most 
stringent requirement to meet. The 
system shown in the figure was 
finally considered to be the most 
satisfactory. The probe element 
consisted of a diaphragm actuated 
Astatic crystal microphone element 


F (diameter 2 in., maximum thick- 
ness 0.5 in.). This microphone 


was suspended by small rubber 
bands from the shielded cable G 
which, together with the turnbuckle 
H, formed an endless belt passing 
over the pulleys P. The micro 
phone was electrically connected to 
the two conductors of the cable G by 
very fine stranded wire. Thus me 
chanical vibrations of the cable were 
quite effectively prevented from 
reaching the microphone. The 
longitudinal position of the micro 
phone was determined from the 
position of the turnbuckle which 
was read in the linear scale /. The 
end of the cable at the Wirnbuckle 
H was electrically confected to the 
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input circuit of voltage amplifier J, 
across whose output terminals were 
connected the copper-oxide voltme- 
ter , and the cathode-ray oscillo- 
scope O. Since the microphone ele- 
ment was actuated by the sound 
pressure, the voltmeter reading at 
any particular frequency was taken 
to be proportional to the sound pres- 
sure at the point in the duct where 
the microphone was located. The 
oscilloscope was used for monitor- 
ing purposes: to detect distortion or 
extraneous sound which would give 
a spurious reading on the voltme- 
ter. The small size of the probe 
system minimized the disturbance of 
the sound field due to diffraction, 
and the continuous motion of the 
microphone permitted the deter- 
mination of relative sound pressure 
at any point along the duct. 


Test Procedure 


The first procedure with this ex- 
perimental arrangement consisted of 
a determination of the longitudinal 
pressure distribution in the duct. 
The following steps were executed : 
the loud speaker was energized at 
a single frequency and the level 
maintained constant. The micro- 
phone was then moved down the 
duct, with frequent pauses, at which 
points the position of the turnbuckle 
and the voltmeter reading were 
noted. Care was taken to make 
readings at the points of maximum 
and minimum sound _ pressure. 
This procedure was repeated at 
many different frequencies. The 
values of relative sound pressure 
thus obtained were plotted against 
the longitudinal position of the mi- 
crophone as shown in the repre- 
sentative curves of Fig. 2. It should 
be noted that these curves have two 
distinct characteristics: a fluctua- 
tion (in some cases definitely peri- 























odic) superimposed on a constant 
slope. The fluctuation may be in- 
terpreted as being caused by a stand- 
ing wave system either in the air 
or in the metal walls of the duct. 
The constant slope gives a measure 
of the exponential attenuation (since 
the relative pressure has been 
plotted on a logarithmic scale). 

It was found that for frequencies 
greater than 1100 cycles per second 
the sound pressure at any given 
longitudinal position varied mark- 
edly from point to point in the 
transverse section of the duct, while 
for frequencies below 1100 cycles 
per second, the pressure was quite 
uniform over any given cross sec- 
tion. This condition is accounted 
for by the existence of systems of 
transverse standing waves, which is 
permitted only for frequencies 
greater than that whose wave length 
is twice the largest transverse di- 
mension of the duct. This transverse 
variation of pressure made the inter- 
pretation of curves like those in Fig. 
2 extremely difficult for frequencies 
greater than 1100 cycles per second. 
In order to circumvent this diffi- 
culty, it was decided to substitute a 
narrow band of continuously dis- 
tributed frequencies for 
the single frequency used 
before. This procedure 
would blur the standing 
wave patterns, thus giv- 
ing a more nearly uni- 
form pressure distribu- 
tion over any particular 
cross section, while at 
the same time it would 
preserve a certain amount 
of resolution with respect 
to frequency, so that the 
variation of attenuation 
with respect to frequency 
could still be determined. 

This modification was 
accomplished in the fol- 
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Fig. 1—Basic arrangement for determining attenuation in small 


ducts 
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lowing way: The beat frequen 

oscillator of Fig. 1 was replaced wit! 
a shot-effect random frequency gen 

erator, consisting of a high gain am 

plifier equipped with a fast-actin; 
level compression circuit. The outpu 
of the system consists largely of an 

plified tube noise caused by dis 

continuities in the electron emissio: 
in the first tube of the amplifie: 

This noise is evenly distribute: 
throughout the frequency spectrum 

hence, the output sound signal con 
tains all frequency component 

which lie within the pass band o: 
the amplifier-speaker combination 
The purpose of the compression ci: 

cuit (or automatic volume control ) 
was to minimize random changes i) 
the output level which would caus: 
the needle of the measuring insiru 
ment to fluctuate widely. The cop 
per oxide voltmeter was replaced by 
a sound analyzer. This instrument 
selects a narrow band of frequencies 
(whose central frequency may ly 
varied continuously) and indicates 
its relative pressure on a voltmeter 
calibrated directly in decibels. The 
width of the selected band is a con 
stant percentage of the central fre 


Frequency 
750 c.p.s. 


LONGITUDINAL POSITION, INCHES 


Fig. 2—Longitudinal variation of sound pressure 
in 6 in. x 6 in. duct (single frequency method) 
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quency over the entire range of the gle frequency meas- ——"i~ 
instrument. Some idea of the width urements was _ fol- ° 
of the band may be had from the lowed. Since many 
statement that the sensitivity of the frequencies were now b 0 a5 1) a5 7 
instrument at a frequency ten per present in the meas- LONGITUDINAL POSITION, INCHES 
cent higher or lower than the cen- urement signal, the Fig. 4—Longitudinal variation of sound pressure in 6 
tral frequency is approximately 10 longitudinal standing in, x 6 in. duet (narrow band method) 


db below the sensitivity at the cen- 
tral frequency. 

With the apparatus thus modified, 
the probe microphone was tempo- 
rarily dismounted from its cable, 
mounted on the end of a small brass 
tube, and inserted through the side 
of the conduit FE, near the test duct, 
for the purpose of measuring the 
transverse pressure distribution. 
This arrangement iis shown in dotted 
lines in Fig. 1, where the micro- 
phone is designated F!. The brass 
tube contained the microphone ca- 
ble, and was so mounted as to en- 
able the microphone to be located 
anywhere in the transverse plane of 
the conduit. Relative pressure read- 
ings were taken over the transverse 
plane at several frequencies and rep- 
resentative curves are shown in Fig. 
3. The variation in level was found 
not to exceed +1.5 db, which was 
considered satisfactory for the pur- 
pose of making longitudinal runs 
as was done with single frequencies 
below 1100 cycles per second. 

The microphone was then re- 
mounted on the cable as before, and 
the procedure described for the sin- 
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wave pattern was 

blurred and irregular, 

and there was no longer any reason 
to search out longitudinal maxima 
and minima. Points were taken at 
equally spaced positions, and the rel- 
ative pressure plotted directly in 
decibels against longitudinal posi- 
tion, as in the representative curves 
of Fig. 4. The attenuation may be 
obtained from the average slope of 
the curve as was done in the case 
of the single frequency curves. 

The method thus finally selected 
was satisfactory for the determina- 
tion of attenuation as a function of 
frequency for small ducts. There 
remained the problem of extending 
it to large ducts. For this purpose 
a test section whose transverse di- 
mensions were 12 in. x 36 in. and 
whose length was 20 ft was chosen. 
An absorbing conduit for the ter- 
mination of such a duct was con- 
sidered to be too unwieldy. There- 
fore, other means had to be used to 
provide a termination which would 
absorb a substantial part of the 
incident sound power. One way of 
accomplishing this was to terminate 


as 


the duct in an infinite baffle. Then, 
for frequencies greater than a crit 
ical frequency (determined by the 
size of the duct opening) most of 
the energy arriving at the open end 
of the duct would be radiated into 
the space beyond the baffle. For 
the 12 in. x 36 in. duct the critical 
frequency was in the neighborhood 
of 200 cycles per second. These 
considerations were based on the 
classical analysis of a plane radiator 
vibrating in an infinite baffle. They 
were later verified by an independ- 
ent experimental method. 

To apply this method, the duct 
was terminated in an opening in the 
wall of the laboratory, as shown in 
Fig. 5. The remainder of the ex- 
perimental arrangement was similar 
to that used on the 6 in. x 6 in. 
duct, except that the 4 in. dynamic 
speaker was replaced by one of 12 
in. diameter. Data were obtained 
by the procedure outlined before, 
measurements being made with nar- 
row bands of frequencies to aver- 
age out the transverse standing 
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waves. Sample curves of relative 
pressure versus longitudinal posi- 
tion are shown in Fig. 6. Attenua- 
tion was again determined from the 
slope of a median straight line 
drawn between the points. 

In order to check the. validity of 
the assumption that reflection from 
the baffled end of the duct could 
be neglected at frequencies greater 
than 200 cycles per second, and also 
to extend the range of measure- 
ments down to lower frequencies, 
recourse was had to a method of 
producing a controllable terminating 
impedance developed by Bolt and 
Brown?. In broad outline, this 
method consists of terminating the 
duct in a network of lumped acous- 
tical constants whose impedance 
may be made to have any desired 
value at any desired single fre- 
quency, within a wide range of both 
variables. In particular this net- 
work may be made to match the 
duct impedance, so that negligible 
reflection occurs at the chosen fre- 
quency. The particular form of net- 
work chosen for this investigation 
is shown in Fig. 7A, and its equiva- 














tremely sensitive to changes in 
frequency in the neighborhood of 
resonance where the reactance is 
zero. For this reason, it was de- 
cided to work with single frequen- 
cies, and accordingly, the random 
frequency generator was replaced 
with a primary oscillator, chosen 
for its frequency stability. Proper 
values of the partition thickness and 
air chamber volume were deter- 
mined by trial since the effective re- 
sistance and inertance could not 
very well be calculated in advance. 
Also, during this investigation an 
alternative method of microphone 
support was tested. This consisted of 
hanging the microphone from two 
vertical supports mounted on a car 
equipped with rubber tired wheels. 
This car was driven through the 
duct by an endless cord passing over 
pulleys as in Fig. 1. The micro- 
phone cable then lay on the floor of 
the duct, being dragged behind the 
car. In this way the endless belt 
did not have to support the weight 
of the microphone, which was an 
advantage. On the 

other hand, the vol- 


tion for frequencies above this valu 
agreed with values obtained fron 
data taken with the duct terminated 
in the infinite baffle, thus justifying 
this method at the higher freque: 

cies. 


Conclusions 


From the results of the tests pre 
viously described, some general con 
clusions about the method of meas 
urement may be drawn. 

1. Attenuation depends upon the fr: 
quency of the sound, and hence measure 
ments must be made at different fr 
quencies throughout the audible rang: 

2. Where the attenuation is small! 
measurements must be made throughout 
the length of the test duct. The attenua 
tion may then be calculated from the slop 
of a median straight line drawn throug 
the center of gravity of the points. Figs 
2, 4, and 6 show that under this condi 
tion, it is impossible to attempt to evalu 
ate the attenuation merely from the rati 
cf the sound pressure at one end of th 
duct to that at the other end. 

3. For small ducts an absorbing conduit 
affords a satisfactory termination, while: 
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Fig. 5—Infinite baffle termination for large ducts 
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Fig. 6—Longitudinal variation of pressure in 12 in. x 


36 in. duct (narrow band method) 
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for large ducts an infinite baffle satisfies 
the requirements. 

i. A narrow band of frequencies is to 
be preferred to a single frequency when 
attenuation at a particular 
The loss in frequency resolu- 


determining 
frequency. 
tion is more than compensated for by the 
elimination of confusion due to trans- 
verse standing waves. 

5. The 
the 
paragraph, 
having 


described 
the 
with 


method previously 
conditions established in 


When 


attenuation, 


meets 
first 
systems 


working 
low some 
method such as this one, which satisfies 


these conditions, must be used to obtain 


termination 


ATTENUATION, D.8 PER FOOT 
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Fig. 9 
Attenuation in Unlined Ducts 


If the attenuation per unit length 
in a duct is the same at all positions 
along the duct, the sound pressure, 
and hence intensity, in a progressive 
wave may be given by the equation 





















































reliable results. Also, this method may os 

be used to check the reliability of sim- ert 
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1,000 
FREQUENCY, C. P. S. 
Attenuation characteristics of straight unlined ducts 





For 6" x6" duct 


10,000 


attenuation is negligible below 2000 
cycles per second except for two re 
gions, one at 700 cycles per second 
and the other at 150 cycles per se 

ond. It was found that in these re 
gions the walls of the duct vibrated 
as panels, thus radiating consider 

able power into the space surround 

ing the duct and, therefore, prevent 

ing it from being transmitted along 
the duct interior. Above 2000 cycles 
per second there is some measurable 
attenuation which did not seem to be 
associated with panel resonance. For 
the large duct the attenuation was 
everywhere negligible except in the 
regions 300-400 cycles per second 
These frequencies were likewise as 

sociated with a group of panel reson 

ances. On both the large and small 
ducts these panel resonances could 
be easily seen when fine sand was 
sprinkled on the top surface of the 
duct. . If the frequency of the sound 
were continuously varied, the sand 
remained undisturbed until 
the resonance regions was entered 
It then was set into motion, and if 
the sound were maintained, would 
pile up in the regions where the 
motion of the duct wall was least, 
thus defining the dynamic deforma 
tion pattern of the walls. These pa‘ 
terns were stable and reproducible, 
but highly irregular. 

Since the same type of result was 
obtained with two 
ducts, it is fair to assume that they 
are representative of all ducts whose 
sizes are intermediate between them. 
The general conclusion then is that 
for straight unlined ducts the at 
tenuation is 0.2 decibel 
per foot, aside from certain narrow 
frequency regions where panel 
resonance may occur, and except for 
high frequencies in very small ducts. 


one of 


these sizes of 


less than 
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DISCUSSION 


C. M. Asuuey, Syracuse, N. Y.: I 
think one of the most important contribu- 
tions of the paper is in the technique in- 
volved in the test. For those who have 
done any test work of this sort, they 
must realize that there are serious tech- 
nical problems in determining the attenu- 
ation, and I believe this work has gone 
quite a long way toward exploring the 
possibilities in that regard. 


A second point which I would like to 
suggest is that I believe the work might 
be expanded by developing the principle 
that practically all of the sound loss, the 
attenuation, is due to transmission 
through the panels of the duct. Since 
duct panel transmission is fairly well 
known, I believe it would be possible to 
predict the effect for different size ducts, 
and different gauges of sheet metal with 
reasonable accuracy. 


I might say for the committee that it 
is hoped that this work can be carried 
on into different types of connections, 
such as outlets, in sequence, and elbows, 
splitters, and various other things which 
are believed to have a very substantially 
larger attenuation than the duct itself. 

H. K. Kunen, New York, N. Y.: I 
believe one important point which should 
be investigated by the committee is the 
effect of air flow on sound attenuation in 
ducts. No doubt when air flows through 
any duct or conduit a sound wave is gen- 
erated, due to the turbulent flow which 
creates currents. The sound generated 
should have an appreciable effect on the 
natural attenuation. 


We have conducted a few experiments 
on various methods of sound control, to- 
gether with the effect of attenuation in 
ducts, and we found that by having air 
flow through the duct at various veloci- 
ties, results varied appreciably. 

Mr. Srmons: In _ connection with 
Mr. Ashley's suggestion, mentioning the 
desirability of extending the method to 
the effects of elbows and take-offs and 
splitters, etc., that is now under consid- 
eration. We are engaged in investigating 
the effect of take-offs and of the ratio of 
the take-off to the main duct, one of the 
important parameters. 


As far as the effect of air flow is con- 
cerned, that certainly is an important part 
of the problem. Obviously a method like 
this, involving an endless belt which has 
to be taken in and out of the duct, could 
not be used very easily where you have 
air moving through the duct; but you 
could use this method to check a second 
method which involves a stationary set- 
ting of the microphone in the moving air 
stream, then this second method could 
be used to measure the attenuation when 
air is flowing through the duct. 


322 


R. C. BOLSINGER DIES 

Raymon C. Bolsinger, a member 
of the Society for 25 years, and long 
associated with the heating and ven- 
tilating industry in Philadelphia, 
died suddenly at Lititz, Pa. on 
April 14, 1942. 

Mr. Bolsinger was born on Feb- 
ruary 18, 1884 at Ebensburg, Pa., 
where he received his early educa- 





R. C. Bolsinger 


tion. He served his apprenticeship 
in heating and ventilating with his 
brother J. S. Bolsinger from 1900 to 
1905, at which time he became engi- 
neer and superintendent, remaining 
in that capacity until 1910. For the 
next two years he was associated 
with the Model Heating Co., Phila- 
delphia, and in 1913 he was em- 
ployed by the Fowler & Wolfe 
Manufacturing Co., serving in the 
capacity of secretary and sales man- 
ager. He became treasurer in 1929 
and later president of the company. 

In June 1931 he joined the Auto- 
matic Florzone Heating Co., Con- 
shohocken, Pa., and became presi- 
dent of the company in 1932. 

Mr. Bolsinger designed several 
types of wall and tube radiators, as 
well as cast-iron fin radiators, and 
developed a special shunt fitting for 
one-pipe forced and gravity hot- 
water heating systems. 

He joined the ASHVE in 1916 
and was one of its most active and 
interested members. He was elect- 
ed president of the Philadelphia 
Chapter in 1924, and served as a 
member of the Board of Governors 
in 1925. He was a member of the 
Technical Advisory Committee on 
Radiation in 1926, and that same 
year was in charge of arrangements 
for the Golf Meet held during the 
Society’s Semi-Annual Meeting in 
Lexington, Ky. He was an ardent 
golfer and found great enjoyment in 
outdoor sports. 

In 1930 he was general chairman 
of Committee on Arrangements for 
the 36th Annual Meeting in Phila- 


delphia, at which time the Ist Inte: 
national Heating and Ventilatir 
Exposition was held. In 1931 | 
served as a member of the Nomina: 
ing Committee and in 1934 he w: 
general chairman of Committee o 
Arrangements for the Semi-Annua 
Meeting at Buck Hill Falls, Pa. 

He served as a member of th 
Society’s Council from 1936 to 193s 
and as chairman of the Membershi 
Committee in 1937 and 1938. 

Mr. Bolsinger was a figure w: 
known and well liked among his fe! 
low members in the Society and hi 
loss will be keenly felt by his man) 
friends and colleagues in the heat 
ing and ventilating field, many o/ 
whom saw him in January at th 
48th Annual Meeting. 

The Officers and Council of th: 
AMERICAN Society OF HEeEatin: 
AND VENTILATING ENGINEERS ex 
tend their sincere and heartfelt sym 
pathy to his widow and family iy 
their hour of sadness. 


DEATH OF ARTHUR J. THOM 


Word has just come to the So 
ciety of the death of Arthur | 
Thom, who was instantly killed nea: 
Northfield, Wis., in an automobile 
accident on August 1, 1941. 

Mr. Thom was employed by the 
Johnson Service Co., Milwaukee, 
where he was born September 25, 
1912. After finishing at South Di 
vision High School in Milwaukee, 
he went to Madison where he ma 
jored in heating, ventilating and ai: 
conditioning at the University of 
Wisconsin under Professors G. L 
Larson and D. W. Nelson. He was 
graduated from the University in 
1938 with an M.E. and B.S. degree 

He started work with the Johnson 
Service Co., on June 27, 1938, and 
was assigned to the Milwaukee 
Branch as Sales Engineer, after a 
period in the Engineering Depart 
ment. 

In 1939 he married Miss Bernice 
Hanson, La Crosse, Wis. He is sur 
vived also by a baby daughter born 
after his death, on August 7, 1941. 
Mr. Thom was very well liked by 
his coworkers and the many con 
tractors and engineers in the field 
whom it was his privilege to meet 

The Officers and Council of the 
AMERICAN Society OF HEATING 
AND VENTILATING ENGINEERS eX 
tend their sincere and deepest sym 
pathy to his widow, and to his man) 
friends in the Wisconsin Chapter. 
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Mines where the Research Labora- 
tory of the American Society or Heart- 
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Committee on Research 


Annual Report 
1941 





A. E. Stacey, Jr. ONE OF the major accomplishments of the Committee J. 


which was made available to the membership of the So 
ciety and other interested individuals. This publication 
contained for each of the 21 Technical Advisory Com 
mittees a comprehensive outline of carefully planned re 
search investigations; regulations governing committe¢ 
activities and a bibliography of research reports covering 
work emanating from the ASHVE Research Laboratory 
and cooperative institutions over a period of 22 years 
The compilation of all this information was intended to 





serve as a basis for coordinating the future research pro 
CE. A. Winslow gram of the Society. 

¥to(hairme A total of 16 papers and 4 committee reports were 
presented to the Society this year, as a result of research 
sponsored currently in 13 cooperating institutions and 
the Society Research Laboratory. This research pro 
gram was conducted through the several Technical 
Advisory Committees, which include 261 active persons 
who were responsible for studying the requirements for, 
outlining plans for the carrying out of, and reviewing 
the results of research for which the Society expended 
over $55,000. 


Another investigation was completed this year on the 





Executive Committee have dealt with determinations of heat loss and gain 
through roofs, walls and basement floors. Additional 
projects have covered friction heads in fittings, entrain- 
ment action of air streams, sound attenuation in duct 
systems, performance of stack heads, pressure loss in 
elbows, and the thermodynamic properties of moist air. 
Through the financial support of the Atlanta Chapter, 
one of the cooperative institutions was able to complete 
a study on the cooling of a structure with an attic fan 

The individual committee reports which follow give 
detailed information covering investigations, either con 
ducted at the ASHVE Laboratory or in cooperating 





_ Axel Marin 
Executive Committee 
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Chairman on Research in 1941 was the preparation of a booklet Technical Adviser 








T. H. Urdahl effect of radiation in a panel heated room. Other studies M. K. 
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John James 
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A. E. Stacey, Jr., Chairman 


C.-E. A. Winstow, Vice-Chairman F. C. Houcuten, Director 
J. H. Wacker, Technical: Adviser, A. C. Frecpner, Ex-Officio Member 
7 One Year 
R. E. LY H. J. Rose C. TASKER 


W. A. DANIELSON 


J. H. Van ALsBurc 
J. H. Waker 


Two Years 
Puitip DRINKER A. E. Stacey, Jr. 


AXEL MARIN 


C.-E. A. WINSLow 
Three Years 


C. M. ASHLEY H. Kinc McCain F. C. McInrtos: 
M. K. FAHNESTOCK T. H. Urpan 


Executive Committee 


A. E. Stacey, Jr., Chairman 


M. K. FAHNESTOCK AXEL MARIN 


T. H. Urpaxi C.-E. A. Winsu 


Finance Committee 


E. P. Hecker, Chairman 


E. K. CAMPBELL H. B. Hepces 


A. F. Nass C. H. Ranpoirx 


Technical Advisory Committees 


Sensations of Comfort, 1 


Thomas Chester, Chairman; N. D. Adams, C. R. Bellamy, 
G. D. Fife, E. P. Heckel. Dr. W. J. McConnell, F. C. 
McIntosh*, A. B, Newton, B. F. Raber, C. Tasker*. 

During the year a digest was prepared of eleven papers deal- 
ing with atmospheric conditions conducive to summer comfort 
in air conditioned enclosures, completing work which had been 
commenced during the previous year. This committee report en- 
titled, Comfort with Summer Air Conditioning, will be pre- 
sented at the 1942 Annual Meeting. 

Due to the ASHVE Research Laboratory at Pittsburgh having 
been fully engaged in important government work and investiga- 
tions under the auspices of other Technical Advisory Commit- 
tees, the program prepared’ sometime ago relative to research for 
the purpose of eliminating obscurities surrounding important fac- 
tors which affect sensations of comfort has not been initiated. 
It is hoped that progress will be made on this project when 
time and funds are available. 


Physiological Reactions, 2 

C.-E. A. Winslow*, Chairman; Dr. T. Bedford, Thomas 
Chester, Dr. E. F. DuBois, Dr. M. B. Ferderber, E. P. 
Heckel, John Howatt, Dr, R. W. Keeton, C. S. Leopold, 
André Missenard, Dr. R. R. Sayers, Charles Sheard, C. 
Tasker*. 

The chiefswork of the Committee as a whole has been the 
preparation of a report on the influence of atmospheric humid- 
ity on human health and comfort. This report is to be presented 
at the 1942 Annual Meeting of the Society. It summarizes the 
present.status of knowledge with regard to the influences of 
atmospheric’ humidity, upon heat losses from the human body 
at high and low temperatures, respectively, and also with regard 
to the dehydrating effect of various atmospheric conditions upon 
the membranes of the nose and throat. 

The University of Illinois, College of Medicine, has undertaken 
a study of the physiological adjustments, which follow the sud- 
den entrance of an individual into an atmospheric environment 
of widely different heat properties from the one to which he was 
previously adjusted. At present the investigators are consider- 
ing the sudden change from a comfortable to a hot moist 
environment (dry-bulb 99-100 F, wet-bulb 86-90 F). The period 
of adjustment is measured by the time required for the skin 
temperature of selected areas to become stable. Frequent rec- 
ords of electrocardiographic tracings have shown negligible 
changes in T waves. At present attention is concentrated on the 
venous pressure changes. On the sudden exposure to hot moist 
environments there is a distinct feeling of discomfort often ac- 


*Member of Committee on Research, 


companied by faintness and dizziness. In some sensitive indi 
viduals, with a sudden change in the position syncope results 
Preceding syncope the arterial blood pressure falls rapidly and 
the heart beat is increased greatly. These changes have been 
attributed to an inadequate return of blood to the heart and to 
its accumulation in the venous channels. It was felt that if a 
satisfactory explanation could be obtained for this syncope, then 
the less marked changes attended by dizziness and discomfort 
could be more satisfactorily interpreted. At present healthy 
medical students are being used as subjects. It is planned to ex- 
tend the observations to apparently healthy older individuals. 
and later to individuals with well compensated heart disease. 


Air Conditioning in Industry, 3 


W. L. Fleisher*, Chairman; Dr. Leonard Greenburg, H. P. 
Greenwald, W. C. L. Hemeon, A. M. Kinney, J. W. Kreutt- 
ner, L. L. Lewis, H. B. Matzen, Dr. W. J. McConnell, Dr. 
C. P. McCord, P. A. McKittrick, Dr. R. R. Sayers, Charles 
Sheard, C. Tasker,* R. M. Watt, Jr., H. E. Ziel. 

The principal work accomplished this year has been rathe: 
exhaustive tests in spot cooling with different temperatures 
humidities and velocities, ‘to determine whether, by introducing 
air at conditions below the skin temperature, relief could lx 
afforded workmen who are in such intensely hot industries, that 
the conditioning of the entire enclosure is not feasible. 

Although actual tests were not conducted to determine the 
reaction of women workers engaged in industrial activities, th« 
relative effect of the same ambient condition on men and women 
has been observed to a certain extent in other investigations 
conducted at the ASHVE Research Laboratory this year from 
which conclusions may be drawn. 

Some progress has been made on an investigation to deter 
mine critical conditions of the atmosphere at low relative humidi 
ties, with special emphasis on the fatigue of leucocytes in conne: 
tion with high temperatures and low humidities. 


Removal of Atmospheric Impurities, 4 


Dr. Leonard Greenburg, Chairman; J. J. Burke, J. M. 
DallaValle, R. S. Dill, Theodore Hatch, L. R. Koller, F. H 
Munkelt, H. C. Murphy, G. W. Penney, Dr. E. B. Phelps, 
F. B. Rowley, C. Tasker,* W. O. Vedder, J. H. Waggoner, 
R. P. Warren, W. F. Wells, Dr. Renée Wiener. 

The program of this committee entails the preparation of 4 
comprehensive outline of work already done in the field, co! 
lecting known data and summarizing it for interpretation by tl 
engineer, and indicating gaps of knowledge for which subs: 
quent research may be conducted. 

The work is divided into three divisions formulated to dea! 
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Contributors to Research 
Contributions in support of the research work of the 
Committee on Research are hereby acknowledged: 


Financial Contributions 

Aerofin Corp.; Air Conditioning Association of Cleveland; Ameri 
can Air Filter Co., Inc.; American Radiator & Standard Sanitary 
Corp.; Anemostat Corporation of America; Atlanta Chapter of ASHVE; 
Auer Register Co.; Automatic Burner Corp.; Barber-Colman Co.; Bell 
& Gossett Co.; Buffalo Forge Co.; A. M. Byers Co.; 
Consolidated Gas Electric Light & Power Company of Baltimore; 
Crane Co.; Detroit Edison Co.; Thomas M. Dugan;- Frick Co., Inc.: 
G & O Mfg. Co.; General Electric Co.; Georgia Power Co.; Hart & 
Cooley Mfg. Co.; Heating, Piping & Air Conditioning Contractors 
Iig Electric Ventilating 


Carrier Corp.; 


National Association; Hoffman Specialty Co.; 
Co.; Illinois Testing Laboratories, Inc.; Insulation Board Institute 
Kinetic Chemicals, Inc 
Narowetz 


Johns-Manville Corp.; Johnson Service Co.; 
Minneapolis-Honeywell Regulator Co.; Mueller Brass Co.; 
National Radiator 


Permutit C¢ 


Heating & Ventilating Co.; Nash Engineering Co.; 
Co.; New York Steam Corp.; Owens-Illinois Glass Co.; 
Philadelphia Electric Co 
Surface Combustion Corp.; 


Pittsburgh Corning Corp.; Sarco Co., Inc 
Staynew Filter Corp., Taylor Instrument 
Companies; Trane Co.; Union Electric Company of Missouri; Utica 
Radiator Corp.; Warren Webster & Co.; Weil-McLain Co.; Westing- 
house Electric & Mfg. Co.; L. J. Wing Mfg. Co.; Worthington Pump 
and Machinery Corp.; York Ice Machinery Corp. 


Donors of Equipment or Material 

American Radiator & Standard Sanitary Corp.; Barber-Colman ( 
Bell & Gossett Co.; Burnham Boiler Corp.; A. M. Byers Co.; Detroit 
Lubricator Co.; Eagle-Picher Lead Co.; 
Exposition Cotton Mills; Julien P. Friez & Sons; Furbleo Co.; Glon 
inger Brick Co.; Hart & Cooley Mfg. Co.; Independent Register ( 
International Heater Co.; Johnson Service Co.; Koppers Co.; Lam 
neck Products, Inc.; Lau Blower Co.; Modine Mfg. Co 
Corning Fiberglas Corp.; Structural Clay Products Institute; Tuttle & 
Bailey, Inc.; Waterloo Register Co 


Excelsior Steel Furnace C¢ 


Owens 


Periodicals 
Air Conditioning and Oil Heat; American Artisan; Canadian Engi 
neer; Domestic Engineering; The Engineer (London); Heating, Piping 
and Air Conditioning; Heating and Ventilating; ice and Refrigeration 
Journal of Institution of Heating and Ventilating Engineers (london); 


Plumbing and Heating Journal 








with the special aspects of the problem, which include mechan- 
ical, chemical and bactericidal methods of purification. 

1. Mechanical Purification. The collection of factual data 
covering various types of dusts encountered in industrial opera- 
tions at the point of production. Samples to be submitted to 
careful microscopic particle size determinations and separated 
into various classifications as follows: (4) Under 20 microns; 
(B) Under 10 microns; (C) Under 1 micron. 

It is planned to extend this work until sufficient data have 
been obtained to represent a satisfactory picture of the usual 
type of industrial dust producing processes and filtration devices. 

2. Chemical Purification. Such processes involving adsorp- 
tion, decomposition, oxidation and reaction are considered herein 
as chemical methods of purification. The use of chemical processes 
for air purification is limited properly to gas and vapor impur- 
ities. However, chemical means may be used to prevent con- 
tamination of air by gases from solid or liquid matter, such as 
chlorination or liming of fetid or decaying matter and it may 
be that some method of this type will require the attention of 
the committee in the future. Four methods of chemical air 
purification are being studied: Adsorption by activated carbon, 
oxidation by ozone, washing with spray water containing such 
chemicals as chlorine or caustics in solution, and vaporization, 
or volatilization, or atomization of chemicals in air. 

3. Bactericidal Purification. The development of literature 
and the clinical examination of experimental data involving the 
utilization of ultra violet radiation sources. 


Radiation and Comfort, 5 


J. C. Fitts, Chairman; A. H. Barker, L. M. K. Boelter, 
R. E. Daly,* J. B. Fullman, E. R. Gurney, L. N. Hunter, 
A. P. Kratz, C. S. Leopold, D. W. Nelson, W. J. Olvany, 
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G. W. Penney, W. R. Rhoton, C. J. Stermer, C.-E. A. 
Winslow.* 


This committee was formed in 1938 for the purpos 
sidering all problems related to radiation as it affect uma 
comfort in winter and summer. From an outline of basic re 
searches prepared, the committee initially decided to concer 
trate on a laboratory investigation to determine the primary 


sense reactions of relative comfort derived from rooms heated 
by convection and direct radiation, and with normal wind 
arrangements, 

During the summer of 1939 the necessary building was erected 
at the ASHVE Research Laboratory in Pittsburgh, ; 
out the winter tests were conducted, the results of which wer: 
submitted in a paper at the 1941 Annual Meeting 


Subsequently, one of the test rooms in the building 
equipped with ceiling panels constructed of sinuous coils tl 
which hot water was circulated to provide all of the heating 
requirements rests conducted through the winter of 1940-4 
resulted in a second paper dealing with radiation as a fa 
in the feeling of warmth in convection, radiator and panel 
heated rooms, which is to be presented at the 1942 Annual 
Meeting. 

In addition, the committee has been responsible for direct 
ing a cooperative research project at the Universit t Cal 
fornia, which is intended to develop a more rational basis { 
the design of panel heating and cooling systems \ progress 
report covering this work is also being presented at the 1942 


Annual Meeting. 
Instruments, 6 


D. W. Nelson, Chairman; F. R. Bichowsky, L. M. K. 
Boelter, R. S. Dill, A. P. Gagge, J. A. Goff, A. E. Hershey, 
F, C. McIntosh,* F. W. Reichelderfer, G. L. Tuve, C. P. 
Yaglou. 

Progress has been made this year in establishing standards 
for measuring the physical properties of the thermal enviror 


ment: namely, relative humidity, ambient air temperature, air 
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Fig. 1—Equipment for investigating panel heating and cooling 
systems, University of California 
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Fig. 2—Determining friction loss in duct transitions, Michigan 
State College 


movement and mean radiant wall temperature. The committee 
has agreed on the measurement of these items and expects to 
have a report available in the near future. 

Much work has been accomplished on the measurement of 
radiant temperatures. While recognizing that investigations in 
progress may alter the situation, the committee is prepared to 
agree on the blackened globe thermometer in 8 in. size for 
measuring the mean radiant temperature. Its use is based on 
the principle that radiant energy is exchanged between its 
spherical surface and all surfaces it sees and it loses heat by 
convection at a rate dependent on this energy reception, the 
ambient temperature and the air movement at its location. A 
more direct method, the use of the thermopile, measures radiant 
temperatures of each surface directly but is tedious to use be- 
cause of the many readings required and the necessary integration 
to obtain the answer related to an object such as the human 
body. 

The means of measuring low velocity air currents as en- 
countered in heated and cooled rooms is receiving considerable 
attention at the present, with most emphasis being placed on 
some form of thermo anemometer, such as the hot wire ane- 
mometer. Several methods of calibration are being attempted 
in the various laboratories doing society cooperative research in 
the field of air distribution, radiant heating and other projects 
involving the thermal environment. The wind tunnel seems to 
be first in favor with the whirling arm and the gasometer also 
being investigated. The problem appears to be to obtain a known 
linear air motion in the test section for calibration and relate 
that to the non-linear or miscellaneous free motion in the room 


air to be measured. 


Weather Design Conditions, 7 


T. H. Urdahl,* Chairman; J. C. Albright, H. S. Birkett, 
P. D. Close, John Everetts, Jr. C. M. Humphreys, O. A. 
Kinzer, H. H. Koster, J. W. O'Neill, F. W. Reichelderfer. 

During the past year cooperative work has been initiated in 
Washington, D. C. to determine temperature differences existing 
between business and suburban sections. Several recording sta- 
tions were selected at representative points in the city, taking 
into consideration the geological characteristics of the locality. 
Simultaneous readings obtained with the official Weather Bureau 
record were observed to establish a percentage of variations for 
the various sections of the city selected for observation. The 
conduct of this work in Washington will enable the development 
of a procedure which may be applied to other localities, in order 
to obtain these data for each representative city. In this work 
the cooperation of local utilities, colleges and universities, and 
especially local Society Chapters has been earnestly sought to 
provide the personnel required for making the observations. 
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Radiation with Gravity Air Circulation, 8 


M. K. Fahnestock,* Chairman; R. E. Daly,* R. S. Dill 
A. G. Dixon, H. F. Hutzel, J. P. Magos, J. W. McElgin 
J. F. McIntire, T. A. Novotney, W. A. Rowe. 

The work of this committee during the past year at the Un 
versity of Illinois and in other cooperating laboratories was 
continuation of a program started in 1940 which included: 


- 


Studies to determine the influence of a cold-wall test roo: 


and a warm-wall test booth on the performance of radiator 
and convectors, and the development of test methods which woul 


give 


similar output ratings with each type of test equipment 


Two direct cast-iron radiators, one cast-iron convector, and on 
non-ferrous convector were tested in the cold room and in th: 
warm-wall booth at the University of Illinois. 


~. 


A study of tests conducted with the same radiators an 


convectors in a number of different laboratories for the pu: 
pose of improving test methods and developing test equipment 
which would make possible more uniformity in test results. Thi 
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to 
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Research Papers—1941 


Cooperative Institutions 


The Interaction Constant for Moist Air, by John A. Goff and A. ( 
Bates (Pennsylvania) (July 1941, Jourwnat). 

Economical Air Velocities for Mechanical Air Filtration, by Frank 
B. Rowley and Richard C. Jordan (Minnesota) (August 1941 
JourNaL). 

Performance Characteristics of a Forced Draft, Counterflow Spray 
Cooling Tower, by Howard H. Niederman, E. D. Howe, Johr 
P. Longwell, Ralph A. Seban and L. M. K. Boelter (California) 
(September 1941, Journat). 

Pressure Loss Caused by Elbows in 8-inch Round Ventilating 
Duct, by M. C. Stuart, C. F. Warner and W. C. Roberts 
(Lehigh) (October 1941, Journat). 

Entrainment and Jet-Pump Action of Air Streams, by G. L. Tuve, 
G. B. Priester and D. K. Wright, Jr. (Case) (November 1941, 
JouRNAL). 

The Performance of Stack Heads Equipped with Grilles, by D. W 
Nelson, D. H. Lamb and G. E. Smedberg (Wisconsin) (Annua 
Meeting, January 1942). 

Development and Application of a Method for Determining Sound 
Attenuation in Air Conditioning Systems, by D. A. Wilbur 
and R. F. Simons (Rensselaer) (Annual Meeting, January 1942) 

The Effect of Attic Fan Operation on the Cooling of a Structure 
by W. A. Hinton and Albert F. Poor (Georgia Tech.) (Annual 
Meeting, January 1942). 

Panel Heating and Cooling Performance Studies, by B. F. Raber 
and F. W. Hutchinson (California) (Annual Meeting, January 
1942). 

A Comparative Study of the Friction-Heads in Screwed and 
Welded Elbows, by F. E. Giesecke and J. S. Hopper (Texas) 
(Annual Meeting, January 1942). 

The Vapor Pressure of Ice from 32 to 280 F, by John A. Goff 
(Pennsylvania) (Annual Meeting, January 1942). 


ASHVE Laboratory 


Local Cooling of Workers in Hot Industry, by F. C. Houghten 
M. B. Ferderber and Carl Gutberlet (July 1941, Journat). 

A Review of Glass Transmittance Coefficients, by F. C. Hough 
ten, M. L. Carr and David Shore (November 1941, Journar) 

Radiation as a Factor in the Feeling of Warmth in Convection, 
Radiator and Panel Heated Rooms, by F. C. Houghten, Carl 
Gutberlet and E. C. Hach (December 1941, Journat). 

Heat Gain Through Walls and Roofs as Affected by Solar Radia 
tion, by F. C. Houghten, E. C. Hach, S. I. Taimuty and Carl 
Gutberlet (Annual Meeting, January 1942). 

Heat Loss Through Basement Walls and Floors, by F. C. Hough 
ten, S. I. Taimuty, Carl Gutberlet and C. L. Brown (Annual 
Meeting, January 1942). 


Technical Advisory Committees 


Comfort with Summer Air Conditioning, by Technical Advisory 
Committee on Sensations of Comfort, Thomas Chester, Chair 
man (October 1941, Journat). 

The Physiological Influence of Atmospheric Humidity, by the 
Technical Advisory Committee on Physiological Reactions, 
C.-E. A. Winslow, Chairman (December 1941, Journat). 

Corrosion Tests in a Water-Recirculating Air Conditioning Sys 
tem, by W. Z. Friend (Sponsored by Technical Advisory Com 
mittee on Corrosion) (Annual Meeting, January 1942). 

Measurement of the Physical Properties of the Thermal Environ 
ment, by Technical Advisory Committee on Instruments, D. W 
Nelson, Chairman (Available mimeographed form). 
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work involved tests with two cast-iron radiators, two cast-iron 
convectors, and cne non-ferrous convector in three cold rooms, 
three cold-wall test rooms, and three warm-wall test booths. 
The tests have been completed in three cold rooms, in one cold- 
wall test room, and in two warm-wall test booths located in 
different laboratories. 

3. A study of the effect of the ambient air temperature on 
the performance of radiators and convectors tested in rooms 
surrounded by cold spaces. Tests have been completed with two 
cast-iron radiators, two non-ferrous convectors, and one cast- 
iron convector in the cold room at the University of Illinois, 
with temperatures in the spaces surrounding the cold room 
ranging from minus 5 to plus 12 F, 

A second warm-wall test booth and auxiliary equipment are 
being provided for a study of the performance of convectors 
and radiators when used with hot water. It is proposed to 
conduct tests with one cast-iron convector, one non-ferrous con- 
vector, and one small-tube cast-iron radiator, and to determine 
the fluid pressure loss and the heat output for each unit under 
each operating condition. The operating conditions will include 
mean water temperatures of 140, 170, 200, and 210 F, and water 
temperature drops of 5, 10, and 15 F for each mean water 
temperature. Tests will be made with % in. piping connections 
and with connections the same size as the tapping in the heaters. 
Both sizes of* connections will be used with end supply and 
return and with underneath supply and return piping arrange- 
ments. 


Heat Transfer of Finned Tubes with Forced Air 
Circulation, 9 


W. E. Heibel, Chairman; C. M. Ashley,* William Goodman, 
H. F. Hutzel, Ferdinand Jehle, S. F. Nicoll, R. H. Norris, 
L. P. Saunders, R. J. Tenkonohy, G. L. Tuve, C. F. Wood. 

One function of this committee has been to develop funda- 
mental data so that more accurate coefficients could be estab- 
lished for testing and calculating sizes of finned tubes. Studies 
outlined during the current year include: 

Determination of minimum refrigerant temperature for opera 
through water films existing on the external surface of finned 
tubes of various types. 

Determination of minimum refrigerant temperature for opera- 
tion of finned tubes above the frost line on the air side of the 
coil. 

A study of the performance of finned tubes under operation 


with volatile and non-volatile refrigerants. 





Fig. 3—Determination of vital capacity of subject working in 
hot atmospheres, ASHVE Research Laboratory 








Institutions Cooperating with the Committee on Research 
Agricultural & Mechanical College of Texas 
Frictional Flow of Water in Pipes and Elbows 
Heating Requirements of Buildings 
University of California 
Performance of Cooling Towers 
Radiant Heating and Cooling 
Case School of Applied Science 
Air Distribution in Air Conditioned Spaces 
Georgia School of Technology 
Cooling of a Structure with Attic Fans 
University of Illinois, Engineering 

Radiator and Convector Studies 

Residence Summer Air Conditioning 

Air Distribution Outlets 

University of Illinois, Medical School 
Human Responses to Physiological Reactions 
Lehigh University 
Frictional Resistance to the Flow of Air Through Ell! 
Michigan College of Mining & Technology 
Corrosion in Steam Heating Systems 
Michigan State College 
Air Flow in Duct Transitions 


ws 


University of Minnesota 
Methods of Rating Air Cleaning Devices 

University of Pennsylvania 
Measuring Departures from Dalton’s Law of Air-Water Vapor 
Mixtures 

Rensselaer Polytechnic Institute 

Sound Transmission in Ducts 

University of Wisconsin 
Effect of Entering Air Temperature and Velocity on 
of Air in Enclosed Spaces 


Distribution 











A study of the effect of temperature, both on the air side and 
on the heating or cooling medium side of the surface 

Standardization in terminology, symbols and arrangement of 
data should be established. 

Standardized types of instruments should be selected, includ 
ing: temperature, electrical, humidity, pressure, air flow, refriget 
ant, time and weight measuring devices. 


Cooling Load in Summer Air Conditioning, 10 


C. M. Ashley*, Chairman; John Everetts, Jr.. E. H. Hyde, 
C. S. Leopold, C. O. Mackey, R. M. Stikeleather, J. H. 
Walker, W. E. Zieber. 

A report giving the twenty-four hour heat gain rates for 11 
walls and 18 roofs, having wide variation in resistance to heat 
flow and capacity, will be presented at the 1942 Annual Meeting, 
as a contribution of this committee. The data presented in this 
paper are considered important as an initial contribution toward 
a more accurate method of determining the cooling load of a 
structure. Further study of the data is necessary to determine 
how the observed heat flows compare with the theory relating 
heat flow to the orientation, heat capacity, transmittance coeffi 
cient and absorptivity of solar radiation by the outside surfac« 
of the structure. 

The committee program also includes problems relating to 
infiltration through open, swinging and revolving doors, as well 
as the important question of establishing more accurate heat 
gain data from gas, electric and steam appliances. 


Summer Air Conditioning for Residences, 11 


M. K. Fahnestock*, Chairman; C. F. Boester, E. A. Brandt, 
John Everetts, Jr. H, F. Hutzel, E. D. Milener, K. W. 
Miller, F. G. Sedgwick, J. H. Walker*. 

While no active res@rch’ work was done under the auspices 
of this committee during the summer of 1941, a comprehensive 
program of future imvestigation was outliaed. The erection of 
a new research home. atetbe, University of Illinois makes avail- 
able a completely equipped"g@Sidence varying in size and type 
of construction from the home used for previous investigations. 

The new residence has six medium sized rooms. The brick- 
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Fig. 4—Apparatus for determining elbow friction losses, Lehigh 
University 


veneer exterior walls and the second floor ceiling are insulated 
with full thickness insulation. In addition to repeating some of 
the work which has been conducted in the eight room wood 
frame house, work in the new house might include: 

1. Studies to determine the practical effectiveness of various 
window appurtenances in reducing the cooling load. 

2. Studies to determine the practical effectiveness of storm 
windows, double glazed windows, and windows of special glass 
on the cooling load, 

3. Studies to determine the difference in the comfort of a 
small home, first, when the attic is kept closed continuously, 
and second, when it is ventilated continuously by gravity through 
built-in louvers or windows. 

4. Studies to determine the capacity of attic fans to be used 
to obtain reasonable and practical benefits from the circulation 
of outdoor air at night. 

5. Studies to determine the feasibility and practicability of 
using One or more mechanical unit room coolers to cool a small 


residence. 
Air Distribution and Air Friction, 12 


J. H. Van Alsburg*, Chairman; S. H. Downs, A. E. Her- 
shey, R. D. Madison, L. G. Miller, D. W. Nelson, C. H. 
Randolph, D. J. Stewart, M. C. Stuart, Ernest Szekely, R. 
J. Tenkonohy, G. L. Tuve. 

Five years of continuous activity by this committee on prob- 
lems related to air distribution and air friction has reached a 
point during the past year where investigations were being con- 





Fig. 5—Investigating air streams delivered by rectangular 
supply grilles, Case School of Applied Science 
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ducted not only at the ASHVE Research Laboratory, but 
in five cooperating institutions. 

Studies on the frictional resistance to the flow of air in 
pipes has been completed at the Society Laboratory and 
of tests on square and rectangular ducts are planned fo: pre 
tation at the 1942 Semi-Annual Meeting. A paper covering 
pressure losses in round elbows as the result of cooper 
research with Lehigh University, will be presented at th 
Annual Meeting. Future investigations at this institution 
been planned to develop data on the pressure losses, result 
from turning vanes placed in elbows. The resistance of 
transitions and Y fittings is the subject of an investigation | 
conducted at Michigan State College. 

In the field of air distribution a paper on the performa: 
stack heads equipped with grilles will also be presented 
1942 Annual Meeting, covering work recently completed at 
University of Wisconsin. As a result of cooperative reseat 
the Case School of Applied Science, another paper on the 
trainment and jet-pump action of air streams will be avai 
for the 1942 Annual Meeting. 

Another project on air distribution, involving the affect 
inlet and exhaust opening location on the motion of air 
a room, is being actively investigated at the University 
nois. It is expected that results from this study will 
leased for publication in the near future. 


Heat Requirements of Buildings, 13 


P. D. Close, Chairman; E. K, Campbell, J. F. Collins, J: 
E. F. Dawson, W. H. Driscoll, H. M. Hart, E. C. Lloyd 
H. H. Mather, C. H. Pesterfield, F. B. Rowley, R. K. Thu! 
man, J. H. Walker*. 

\ study of basement heat losses has been in progress at 
ASHVE Research Laboratory in Pittsburgh during the | 
year and as a result of this study a paper entitled, Heat | 
through Basement Walls and Floors, will be presented at 
1942 Annual Meeting. These tests were conducted in a si 
lated basement 15 x 15 x 8 feet high, built on the premises 
the Bureau of Mines in Pittsburgh. This report should 
1 basis for revision of the Gurpe data on calculation 
ment heat losses and also add valuable data on the prevent 
of condensation on basement walls. However, it appears 
this research report that a further study of the subject 
sirable. 

Two other papers dealing with heat requirements of bui 
have also been prepared under the sponsorship of this comn 
One of these entitled, An Analysis of Factors Influencing Bui! 
ing Heat Losses, was presented at the 1941 Semi-Annual Meet 
ing of the Society. The other paper entitled, Attic Temperatur 
Ventilation and Heat Losses, will be published in the neat 
ture and is intended to throw some light on a phase of the he 
loss problem to which little consideration has been given 
recently. 

At the request of the Society’s Joint Committee to 
Uniform Methods of Heat Loss Calculation, consideration 
being given by this committee to the preparation of a condensé¢ 
manual for heat loss calculations based on the Guipe proceduré 


Stud 


but is not intended to replace the more accurate GutpE meth 


Air Conditioning Requirements of Glass, 14 


M. L. Carr, Chairman; C. M. Ashley*, L. T. Avery, F. L. 
Bishop, D. A. Bridges, W. A. Danielson*, H. C. Dickinson, 
J. D. Edwards, J. E. Frazier, S. O. Hall, E. H. Hobbie, 
C. L. Kribs Jr., Axel Marin*, R. A. Miller, F. W. Parkinson, 
W. C. Randall, L. T. Sherwood, J. T. Staples, G. B. Wat- 
kins, F. C. Weinert. 

No meetings were held by this committee in 1941, but o1 


til 


proposed activity was considered by correspondence early in 
vear and it was later decided to drop the project until ad 
quate laboratory facilities could be arranged. 

During the year a paper was published resulting from the wot 
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f this committee, which included a review of glass transmit 
ance coefhicients. The results of the several studies cited in this 
paper indicated that the transmittance coefficients for glass varied 
ver a wide range. It was found that the reported variations 
ould not be satisfactorily correlated with peculiarities in in 
stallation, nor could they be with such test conditions as the air 
velocity over the test surface, the method of heat input, the size 
f the panel tested or the location and the method of temperature 
measurement. It was felt that these reported studies would serve 
1s a basis for outlining a future and more comprehensive study 
f the entire project. 

4 suggestion has been received to continue the study of heat 
transmission through flat glass and single and double glazing in 


the near future. 
Insulation, 15 


R. T. Miller, Chairman; E. A. Allcut, R. E. Backstrom, 
Wharton Clay, R. E. Daly*, H. C. Dickinson, J. D. Ed- 
wards, W. V. Hukill, E. C. Lloyd, Paul McDermott, E. W. 
McMullen, W. T. Miller, E. R. Queer, F. B. Rowley, W. 
S. Steele, J. H. Waggoner, G. B. Wilkes. 

Plans have been formulated for investigating three projects 
which are of special interest to this committee. One deals wit! 
idditional studies to determine the conductances of various ai 
spaces bounded with reflective materials. Another project 
volves a careful investigation covering the conductivity of mat 
rials subjected to variable heat flow. It is also felt that additional 
research is desirable to determine the heat capacity of various 


building and insulating materials 
Sound Control. 16 


J. S. Parkinson, Chairman; C. M. Ashley*, A. L. Kimball, 
V. O. Knudsen, R. D. Madison, R. F. Norris, C. H. Ran- 
dolph, A. E. Stacey, Jr.*, A. G. Sutcliffe, Thomas A. Walters, 
R. M. Watt, Jr. 

The research program of this committee has been designe 
to procure fundamental data in order to establish ba 
noise levels encountered in air conditioned spaces 

Cooperative work with Rensselaer Polytechnic Institute wa 
continued this vear to obtain additional information tor pre 
dicting sound attenuation through a duct system. A paper cover 
ing the application of a method for determining sound absorptiot 
in a duct system developed at this institution will be presented 
it the 1942 Annual Meeting 

\ tentative testing procedure has been developed by the con 


mittee for measuring the amount of noise generated vy equi 


ment. The committee is encouraging individual experimentatio 





Fig. 6—Wind tunnel for calibrating anemometers, University of 
Illinois 
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Fig. 7—Horizontal duct arrangement for investigating perform 
ance of outlets. University of Wisconsin 


to check the principles tlined in t sta , 
necessary revisions t the | cedure 1 ent 
Ss! ‘ t 


Cooling Towers, Evaporative Condensers 
and Spray Ponds, 17 
B. M. Woods, Chairman; W. W. Cockins, S. C. Coey, E 


H. Kendall, S. R. Lewis, F. C. McIntosh*, H. B. Nottage, 
J. F. Park, E. T. Selig, Jr.. E. W. Simons, E. H. Taze 


he “ rk ol coolimg towers and spray ponds } } progre 
, 1 ‘ 
no the tollowme course since the pt vious rep rt 
Tests on spray tower, with several ferent ¢ 
tles ; were finished 


Further work is being done. especial! wit thre 


evaluating nozzle performance 


est results on twe tvpes of nozzles in a s iv pond 
been evaluated 
/ Dhe pertormance I spray tows i ™ 
resented on a unit volume conductance: Asis 
\ method of measuring unit mass conductances 
elements has been proposed in collaboration with other 
lo date five papers have been released for publication 1 
Society JOURNAL and other technical literature covering the wor 


ot this committee. The staff at the University of California 
tributed a section on cooling tower design for inclusion in tl 
1942 edition of the Gu1pr 


Psychrometry, 18 


F. R. Bichowsky, Chairman; D. B. Brooks, W. H. Carrier, 
H. C. Dickinson, A. W. Gauger, J. A. Goff, William Good- 
man, A. M. Greene, Jr., L. P. Harrison, F. G. Keyes, A. P. 
Kratz, D. M. Little, Axel Marin*, D. W. Nelson, W. M. 
Sawdon, F. O. Urban. 

The first progress report sponsored by this committee was 
presented at the 1941 Semi-Annual Meeting covering cooperativ: 
work conducted at the University of Pennsylvania. This pap« 
gave preliminary results on the experimental measurement of the 
interaction constant for moist air at a temperature of 15 (¢ 

Owing to the desirability of making some improvements 
the apparatus before attempting to obtain final results covering 
as wide a range of temperature as possible, no additional data 
could be presented at the present time. However, a paper covet 
ing recalculations of the vapor pressure of ice, which is a part 
of the ultimate objective of the committee in formulating more 
accurate thermodynamic properties of moist air, will be pre 
sented at the 1942 Annual Meeting 
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Fig. 8—Apparatus for measuring relative discoloration of air 
samples by reflected light, University of Minnesota 


Corrosion, 19 
. R. Mumford, Chairman; H. E. Adams, N. D. Adams, 
J. F. Barkley, L. F. Collins, W. H. Driscoll, T. J. Finnegan, 
W. Z. Friend, R. R. Seeber, E. T. Selig, Jr., F. N. Speller, 
C. M. Sterne, J. H. Walker*. 

Plans have been formulated for a long range program of 
investigation, and financial support has been obtained for the 
first phase of this program, which will cover an investigation 
of the solubility of carbon dioxide in otherwise pure condensate 
at low partial pressures and at condensate temperatures. 

The committee has been considering a preliminary report of 
the cooperative work at the Michigan College of Mining and 
Technology, where it is planned to continue this investigation 
without expense to the Society. A paper covering corrosion of 
several alloys in air washers of air conditioning systems was 
prepared by a member of the committee for presentation at the 
1942 Annual Meeting of the Society. 

In line with its long range program, the committee has 
initiated and is now considering a paper presented from industry 
on the present non-technical status of counter-corrosion agents, 
such as are met with in the group of organic amines. It is planned 
that this paper will be available for consideration by the 


Society in the near future. 





Fig. 9—Study of local cooling of worker in hot industry, ASHVE 
Research Laboratory 
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Flow of Fluids Through Pipes and Fittings, 20 


S. R. Lewis, Chairman; L. A. Cherry, G. C. Davis, T. 1 
Dugan, Earle W. Gray, R. T. Kern, H. A. Lockhart, A, 
Marin*, R. F. Taylor, E. L. Weber. 

The major objective of this committee is to determine p: 
allowances for resistances to flow of fluids of various k 
through pipes, valves, fittings, heat receivers and transmitters 

The activities of the committee have been confined lari 
to a cooperative research project being investigated at 
Agricultural and Mechanical College of Texas. Special 
marked funds were solicited to cover the expense of testin; 
large section of six inch pipe with valves, fittings and sect 
of both welded and screwed methods of assembly 

The first phase of this study has been completed and res 
covering a comparison of the friction heads in screwed 
welded elbows are to be presented at the 1942 Annual Meet 





Fig. 10—Instrument booth for attic fan project showing thermo 
couple switches and potentiometer, Georgia School of Technology 


Studies to determine the influence of temperature on the loss 


head and the friction loss resulting from corrosion of the i: 
pipe surface are now under investigation. 


Fuels, 21 


R. A. Sherman, Chairman; R. M. Conner, R. S. Dill, A. C 
Fieldner, L. N. Hunter, S. Konzo, W. M. Myler, Jr., H. J 
Rose*, C. E. Shaffer, T. H. Smoot, R. K. Thulman, E. C 
Webb. 

This committee was appointed in the summer of 1941 and ha 
held no meetings but has organized itself for future activities by 
correspondence. The scope of the committee has been defined as 

The committee is concerned with the production of heat { 
comfort heating and for service hot water as in residences, apart 
ments and office buildings. This includes the characteristics 
fuels, the mechanism of the combustion of fuels, the design 
equipment for the combustion of fuels, the design of boilers, fur 
naces, and space heaters, the design of automatic controls f 
such equipment, and the equipment by which the waste product 
ash and flue gases, are removed from the heating equipment. It 
functions are the encouragement of dissemination of existin 
knowledge in these fields by papers presented before local a: 
national meetings of the Society and publication in the Journa! 
and the initiation, support, and supervision of research to obtai 
information now lacking. 

Suggestions have been received for a number of papers { 
technical sessions of the Society and for problems on whi 
research projects are needed. At an early meeting of the con 
mittee, it is expected that one or two projects will be select 
for sponsorship by the committee and steps taken to initiate t! 
work. 
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PRESIDENT EASTWOOD 
RETURNS TO ACTIVE DUTY 


Pres. E. O. Eastwood has re- 
turned to his duties at the Univer- 
sity of Washington, Seattle, after an 
eight-day siege of pneumonia in 
Lakeside Hospital, Kansas City, 
Mo. He was en route East for a 
Council meeting in Philadelphia and 
ifter addressing the Kansas City 
Chapter, April 6, he found it im- 
possible to continue his trip and 
fill speaking engagements at St. 
Louis, Buffalo and Philadelphia. 

Council members were kept fully 
informed of President Eastwood's 
condition through almost daily bul- 
letins from W. A. Russell. Presi 
dent Eastwood greatly appreciated 
the many messages and flowers that 
he received from Council and Chap- 
ter members during his illness. 

The regular quarterly meeting of 
the Council was held April 9, at the 
Engineers Club, Philadelphia, Pa., 
with M. F. Blankin, First Vice- 
President in the chair, and the fol- 
lowing members present: Messrs. 
J. F. Collins, Jr., S. H. Downs, 
W. L. Fleisher, E. N. McDonnell. 
F. C. McIntosh, L. G. Miller, A. J. 
Offner and L. P. Saunders. Reports 
of the Council committees were re- 
ceived and the program for the 
Semi - Annual ‘ Meeting was ap- 
proved. The publication of weather 
data for a typical City was author- 
ized and there was a detailed dis 
cussion of the status of Society re- 
search under war-time conditions. 





A. O. Blackman 
Atlanta, Ga. 
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ASHVE MEMBERS ELECTED TO LIFE 





C. H, Chalmers 
Minneapolis, Minn. 





F. D. B. Ingalls 
Reading, Mass. 





C. H. Speckman 
Philadelphia, Pa. 





E. W. Gibbs 
Providence, R. I. 
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F. E. Giesecke 
College Station, Tex. 





W. J. Olvany 
New York, N. Y. 


Andrew Sheret 
Victoria, B. C. 





G. J. Wallace 
East Elmhurst, N. Y. 


MEMBERSHIP 


M. H. Gornston 
Jamaica. N. Y. 


O. J. Prentice 
Chicago, Ul. 


R. C, Taggart 
Albany, N. Y. 


J. J. Raine 
Burlington, Vt. 
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Come to the 
Semi-Annual 


Meeting 


St. Paul, Minn. ~. June 15.17 


State 


Capitol 
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Black 
Hills 








IUEL CONSERVATION and the elimination of wasteful 
methods in heating and cooling practice to meet the war 
emergency will be featured in the discussions at the Semi- 
Annual Meeting of the Society which will be held in St. 
Paul, Minn., June 15-17, with headquarters at the Hotel 
St. Paul. All arrangements are in the hands of the mem- 
bers of the Minnesota Chapter, headed by R. E. Back- 
strom, St. Paul. ; 

Karly arrivals at the meeting are invited to participate 
in an informal gathering on Sunday evening and enjoy 
the famous St. Paul smorgasbord dinner. Monday morn- 
ing will be devoted to registration, Council and Commit- 
tee meetings, and a Get-Together Luncheon will be held 
at noon, 

There will be three technical sessions, the first at 1:30 
p. m., June 15, the second at 9:30 a. m., June 16, and 
the third at 9:30 a. m., June 17. Three technical papers 
are scheduled for presentation at each session. Among 
the subjects to be discussed are, effectiveness of insula- 
tion, the specific heat of thermal insulating materials, 





Prof. F. B. Rowley, R. E. Backstrom, and E, F. Bell 
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performance characteristics of vapor heating system 
warm air heating system performance, the testing of ai 
cleaning devices, physiological studies in war industri 
and air conditioning of blackout plants. 

The annual golf tournament will be held on June 
for the Research Cup and the Eichberg Memorial Cuy 
E. F, Bell, chairman of the Golf Committee has made a: 
early start in the collection of golf balls, and promises 
an adequate supply. The corps of inspectors is shown 
work in the accompanying picture. 

Tuesday evening the Semi-Annual banquet will 
held at which the past-president’s Memory Book will b« 
presented to W. L. Fleisher, New York. Arrangements 
for this function are in the hands of H. M. Betts 

A special ladies program is being developed by Mrs 
R. E. Backstrom, and the visiting ladies will enjoy som« 
novel entertainment features. 

Minnesota, with its 10,000 lakes and innumerable riv 
ers and streams, offers every type of natural sceni 
beauty, and in the summer is a fisherman's paradis 
There is every type of water sport available, bathing 
swimming and boating, so that those who feel the stran 
of War will find facilities for a vacation that will refres! 


1 
f 


and invigorate them. 

Members of the Minnesota Chapter want every mem 
ber of the ASHVE and his friends to enjoy their sta 
in the State Capital, St. Paul, June 15-17. 


Following the meeting those who want a few days 


rest will also find that the Black Hills offer many attra 
tions and a visit to Mt. Rushmore National Monument 
a trip through the Bad Lands to historic Deadwood an: 
the Homestake area, will be made en route. 
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SCHEDULE OF EVENTS 
SEMI-ANNUAL MEETING 


St. Paul, Minn.—St. Paul Hotel 
June 15-17, 1942 
June 14 1:30 p.m. Committee on Research | 
3:00 p.m. Registration and Reception of early arrivals (Capi 7:30 p.m. Informal Get-Together (( 
tol Room) June 16 
6:30 p.m. Smorgasbord Dinner (Club Casino) 9:30 a.m. TECHNICAL SESSION 
Minnesota Movies ee 
Three papers 
June 15 12:15 p.m. Men’s Luncheon at Golt Club 
9:00 a.m. Registration (Capitol Room) 1:30 p.m. Golf Tournament (Research 
Minnesota Chapter Ladies Headquarters (Sibi: Memorial Cup) 
Room) 7:30 p.m. Dinner and Dance (( 
9:30 a.m. Council Meeting ( Room 224) ’ oi 
. . . . . hte i 
10:00 a.m. Nominating Committee Meeting (Ro: 734) : : 
HEE » oe, Seagal 1:30 a.m. TECHNICAL SESSION 
12:15 p.m. Get-Together Luncheon (Club Casino) ; 
rhree papers 
1:30 p.m. TECHNICAL SESSION (Continental Room) 1:30 p.m Golf Matches and Sightseeing 
rhree papers 8:45 p.m. Leave for Black Hills and 





R. E. Backstrom A. B. Algren N. D. Adams H. E. 


Committee on Arrangements 


R. E. Backstrom, General Chairman 


Entertainment: E. F. Jones, Chairman 
M. 8S. Wunderlich. 
E. F. Bell, Chairman 


Mrs. R. E. Backstrom 





H. M. Betts Finance: Chairman 
Golf: 
Ladies: 


Publicity: Db. B. 


Anderson. Chairman 

Reception: M. H. Bjerken, Chairman 

Transportation: J. F. Stafford, Chairman 
Board of Governors: 


William McNamara G. A. Dahlstrom 





M. S. Wunderlich 





G. A. Dahlstrom M. H. Bjerken J. F. Stafford 
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A. B. Algren, Vice-Chairman 
Executive: 
N. D. Adams H. E. Gerrish F. B. Rowley 
Banquet: H. M. Betts, Chairman 
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BLANKIN ADDRESSES 


MONTREAL 

March 25, 1042. The regular 
monthly meeting was held with 
Pres. F. A. Hamlet presiding. The 
minutes of the previous meeting 
were read and approved. 

President Hamlet introduced M. 
F, Blankin, Philadelphia, Pa., First 
Vice-President of the Society, who 
made a few remarks on the work of 
the Society. Mr. Blankin then pre- 
sented a talk on hot water heating, 
which was one of the most interest- 
ing presented at the local meetings, 
as reported by A. M. Peart, secre- 
tary of the Chapter. Of particular 
interest was the description and data 
on the housing schemes and particu- 
larly their heating systems. 

During the discussion of these 
heating systems, it was moved by S. 
S. Colle, seconded by A. E. Watts, 
that a committee be formed to study 
a uniform method of determining 
heat loss for heating design. It was 
pointed out that this should be done 
with a view to obtaining the great- 
est economy in the use of metal 
without sacrificing heating efficiency, 
as a contribution to the National 
Emergency. 

The motion is to be discussed fur- 
ther by the executives with a view 
to taking further action with the 
Toronto Chapter, the National Re- 
search Council and the Society. 


February 16, 1042. The regular 
meeting of the Montreal Chapter of 
the Society was presided over by 
Pres. F. A. Hamlet. The minutes 
were read and approved, and G. 
Lorne Wiggs moved a vote of 
thanks to Treas. R. R. Noyes, for 
the completeness of the report he 
presented. R. F. Wormley made a 
motion that a Victory Bond be pur- 
chased with surplus funds. The mo- 
tion was seconded by S. S. Colle 
and a bond will be bought if it is 
found to be possible. 

Due to the fact that H. G. S. 
Murray had been unexpectedly de- 
tained in Halifax, it was impossible 
for him to arrive in time to give his 
talk on warm air heating systems, 
as he had planned. However, the 
Chapter was fortunate on such short 
notice in securing a film on Heat 
and Its Control. This covered vari- 
ous industrial insulating applications 
and also the manufacture of indus- 
trial insulating material. The meet- 
ing was enjoyed and after a vote of 
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thanks was extended to those re- 
sponsible for the film, the meeting 
adjourned. 


DOWNS AND RUSSELL 
NORTH TEXAS GUESTS 


March 7, 1042. The meeting of 
the North Texas Chapter was held 
at the Stoneleigh Hotel, Dallas, with 
14 members present for luncheon. 

S. H. Downs, Kalamazoo, Mich.., 
Second Vice-President of the 
ASHVE, and W. A. Russell, Kan- 
sas City, Mo., member of the Coun- 
cil of the Society, were among the 
guests. 

Pres. T. H. Anspacher appointed 
the committees for the year, urging 
the cooperation of all in order to 
maintain the local Chapter during 
the emergency. Mr. Russell, who is 
chairman of the Society’s Member- 
ship Committee, gave some helpful 
suggestions in this connection, stat- 
ing that the Society lost approxi- 
mately 300 members during the past 
year, but gained approximately 300 
new members. 

Mr. Downs discussed the affairs 
of the Society, showing slides which 
gave the distribution of the member- 
ship by states. He urged that the 
North Texas Chapter cooperate in 
securing new members and holding 
the present ones, discussing finances, 
dues and research in this connection. 
He then spoke on The Flow of Air 
and Gases in Various Systems, tak- 
ing temperature and density into 
consideration, illustrating the vari- 
ous formulae used, comparing their 
accuracy and application to various 
systems. After a period of discussion 
a rising vote of thanks was extended 
to Mr. Downs, and the meeting ad- 
journed at 4:30 p. m. 


WASHINGTON, D. C., TRIES 
INFORMATION PROGRAM 


March 11, 1942. The sixth regu- 
lar meeting of the Washington, D. C. 
Chapter of the Society was held at 
the Dodge Hotel, with 31 members 
and guests in attendance. Following 
dinner, Pres. F. A. Leser opened 
the business meeting and the min- 
utes of the previous meeting were 
approved as read. 

President Leser announced the 
appointment of the following to 
serve on the nominating committee : 
Lt. Commdr. T. H. Uhdahl, chair- 
man; F. C. Hackett and J. H. 


Clarke. 


F, M. Thuney read a letter fro 
FF. C. McIntosh, chairman of t! 
Committee on Research, commen: 
ing Prof. H. H. Koster, Georg 
Washington University and Chapt: 
member, on the work he has do: 
on collecting weather data in 194 

Members and guests then retir: 
to the Garden House where a qui 
type of program was held. Pro 
“Clifton Wataman” Koster pri 
pounded questions submitted } 
members to a board of alleged e. 
perts comprising Messrs. T. |} 
Urdahl, R. S. Dill, F. M. Thun 
and F. F. Espenschied. Guest ex 
perts were H. H. Downes and A. S 
Gates, Jr. Much entertainment wa 
afforded by the answers to question 
involving heating and air conditio: 
ing problems, and more amazement 
was expressed over some of the 
questions themselves. A rising vot: 
of thanks was extended to the . 
perts for their services in lieu oi 
material appreciation. 


ONTARIO NOMINATES 
OFFICERS 


April 6, 1942. The regular month 
ly meeting of the Ontario Chapte: 
was held at the Royal York hotel, 
with 53 members and guests in at 
tendance, and Pres. C. Tasker 
presiding. 

President Tasker announced th 
winners of the Ontario Chapter’s 
contest between the junior and sen 
ior students at the University of 
Toronto for the best thesis on heat 
ing, ventilating or air conditioning 
D. J. Parrish was selected as th 
writer of the best, and his subject 
was on measurement of steam flow 
The next was on ventilation of a heat 
treating plant, and was compiled 
by E. F. Hendricks. The third one 
selected was on air compressors and 
was prepared by H. H. Madgett. 

President Tasker then announced 
that in the future all new members 
from Canada will send a check for 
$10.00 with their applications in 
stead of the $28.00 as has been done 
in the past. The New York head 
quarters office will then bill the new 
members $18.00 for their annual 
dues. The reason for this change in 
procedure is to meet the new ex 
change regulations between the 
United States and Canada. 

H. D. Henion, chairman of the 
nominating committee, reported the 
following candidates for the various 
offices for the 1942-43 season to be 
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voted on at the annual meeting in 
May: President—D. O. Price; Vice- 
President—W. C. Kelly ; Secretary- 
Treasurer—H. R. Roth; Board of 
Governors—E. R. Gauley, A. S. 
Morgan, H. G. Hill and C. Tasker, 
ex-officio. 

The auditors for the coming year 
were then announced as H. S. 
Moore and H. G. Hill, and then 
President Tasker called upon the 
principal speaker, Mr. Vanderburg, 
Toronto, who spoke on Copper 
Goes to War, and which he illus- 
trated with a colored movie. Mr. 
Vanderburg explained the difficul- 
ties in obtaining copper and brass 
for the civilian requirements and 
also explained the difficulties con- 
fronting the industry in supplying 
sufficient quantities of this material 
for the war effort. An interesting 
discussion followed Mr. Vander- 
burg’s address before adjournment. 


S. H. DOWNS 
VISITS KANSAS CITY 

March 9, 1042. In the absence of 
Pres. Gustav Nottberg, M. M. 
Rivard, vice-president, called the 
Kansas City meeting to order at 
the President Hotel, Kansas City, 
Mo., with a buffet supper preceding 
the meeting. The minutes were 
read and approved, and following 
the report by the membership chair- 
man, Vice-President Rivard report- 
ed on the 48th Annual Meeting of 
the Society in Philadelphia. 

In an open discussion it was 
suggested that a new chapter mem- 
bership roster be prepared to include 
all members in the Kansas City area 
who are members of the Society but 
not members of the Kansas City 
Chapter. 

S. H. Downs, Kalamazoo, Mich., 
second vice-president of the 
ASHVE, was then introduced as 
the guest of the evening. Mr. 
Downs, before entering into his 
technical discussion, explained some 
of the progress of the Society in 
relation to research and increased 
Chapter activities. He also stated 
that the membership in the Society 
was, at the present time, at its high- 
est point, but in relation to its 
potential membership, the Society 
had a very limited number. 

Mr. Downs discussed the flow of 
air and gases in various systems and 
discussed the effect of densities, 
temperatures, and composition of 
gases on the static pressure charac- 
teristic of systems. Mr. Downs’ 


complete knowledge of the subject 
commanded the full attention of the 
members, and after an informal dis- 
cussion which followed Mr. Downs’ 
presentation, the meeting adjourned. 


KRATZ GUEST AT 
NEW ORLEANS LUNCHEON 


March 5, 1942. The Delta Chap- 
ter held a luncheon meeting at 
Arnaud’s Restaurant, New Orleans, 
to hear Prof. A. P. Kratz, Univer- 
sity of Illinois, Urbana, IIl., lecture 
on the research results in rating 
gravity and forced hot water plants. 
The luncheon was attended by 33 
members and guests, and the meet- 
ing was called to order by Pres. G. 
C. Kerr. 

Professor Kratz’ talk was enjoyed 
and appreciated by the members, 
particularly that portion of the lec- 
ture dealing with the air condition- 
ing of residences. 

It was announced by the Delta 
Chapter that a motion was made at 
a previous meeting that the evening 
meetings be discontinued for the 
duration, and that all activities be 
confined to luncheon meetings. It 
was found that due to the intensive 
activities of most of the Delta mem- 
bers in the war effort that the night 
attendances were poor. 

A committee comprised of G. E. 
May, Chairman; J. J. Friedler, Jr., 
G. A. Hero, Jr., F. D. Graham, John 
Devlin, Fritz Gutknecht and L. V. 
Cressy, were appointed to call on 
the head of the local Civilian De- 
fense Co-ordinator with a view of 
working with him in the handling of 
ventilating problems during black- 
outs. 


SOUTHERN CALIFORNIA 
HEARS B. M. WOODS 


March 4, 1942. The regular meet- 
ing of the Southern California Chap- 
ter was held at Eaton’s Chicken 
House, Los Angeles, with 50 mem- 
bers and guests present, which was 
believed to be an exceptional turn- 
out, coming as it did one week after 
the supposed air raid. 

After dinner Pres. A. J. Hess 
called the meeting to order and in- 


‘troduced C. L. Peterson of the 


Golden Gate Chapter and S. L. Rol- 
land, past president of the Okla- 
homa Chapter. President Hess then 
announced the appointment of J. 
Frank Park as chairman and C. G. 
Hokanson and Art Theobold as 
members of the Nominating Com- 
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mittee, to recommend officers for the 
coming year. 

The meeting was then turned 
over to H. H. Bullock, who intro 
duced George Hielte, director of 
Defense Council, City of Los Ange 
les, who spoke on the citizen’s duty 
in local defense and the manner in 
which the defense council was or 
ganizing the various divisions in 
order to have a smooth working ot 
ganization in case of an emergency 

Dr. B. M. Woods, professor of 
engineering at the University of 
California and a member of the So 
ciety’s Council, and past president 
of the Golden Gate Chapter, was 
then introduced as the principal 
speaker. Dr. Woods gave an inter 
esting talk on the problems of the 
engineer in war time, which he cov 
ered thoroughly, and which was en 
joyed by those in attendance. 


DR. WINSLOW SPEAKS 
AT M.LT. 


March 17, 1042. The Massachu 
setts Chapter held its March meet 
ing at the Walker Memorial, Massa 
chusetts Institute of Technology, 
and was called to order by Pres. J. 
W. Brinton. 

The secretary read the names of 
the Board of Governors’ nomina 
tions and then announced the vari 
ous jobs available for heating and 
ventilating engineers. D. J. Ed- 
wards introduced Dr. C.-E. A. 
Winslow, professor of Public Health 
at Yale University and director of 
the John B. Pierce Laboratory of 
Hygiene, New Haven, who gave a 
very interesting talk on The Human 
Element in Air Conditioning. There 
was considerable discussion on the 
effects of humidification, and two 
new terms were introduced, the Met 
aS a measuring stick of metabolism 
and the Clo as an index of body 
shielding by clothing. 

Dr. Winslow was given a well de 
served rising vote of thanks, and 
the meeting adjourned at 9:00 p. m 

February 16, 1042. The February 
meeting of the Massachusetts Chap- 
ter was a joint Fuels Conservation 
Session with the National District 
Heating Association and the Engi- 
neering Societies of New England. 
It was held at the Massachusetts 
Institute of Technology with Presi- 
dent Jackson (ESNE) presiding 
and 225 were present. 

R. L. Bowditch, chairman of the 
solid fuels committee of New Eng- 
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land Council, was introduced and he 
gave a clear picture of the present 
coal situation in New England and 
showed the need for every coal user 
to cooperate to meet an emergency. 

J. C. Richdale told of the prob- 
lems of oil distribution and the lack 
of reserves in New England. C. M. 
KF, Peterson, assistant superintend- 
ent of buildings and power at MIT, 
and Joseph Sheehan, a plant engi- 
neer, in turn, gave many helpful 
suggestions as to what can be done 
to check the heating systems, both 
domestic and industrial, to conserve 
fuel. 

As reported by the secretary of 
the Massachusetts Chapter, the 
meeting was most interesting and 
successful. The meeting adjourned 
at 10:00 p.m. 


JOINT MEETING OF ONTARIO 
AND WESTERN NEW YORK 


March 0, 19042. A joint meeting 
was held between the Ontario and 
Western New York Chapters at the 
Hotel General Brock, Niagara Falls, 
Ont., with 81 Canadian members 
and 41 Western New York mem- 
bers present. 

The program was arranged by the 
Ontario Chapter under the direction 
of H. R. Roth and V. J. Jenkinson, 
assisted by H. C. Schafer represent- 
ing the Western New York group. 

The meeting was called to order 
with H. D. Henion acting as chair- 
man of the meeting, and with Pres. 
W. R. Heath of Western New York 
and Pres. C. Tasker of the Ontario 
Chapter as the principal speakers. 

Following dinner the members 
and guests enjoyed short talks by 
several of the officers and toastmas- 
ter, followed by a moving picture 
consisting of a presentation of the 
Bell Aircraft Co., and other films 
of present-day interest. President 
Tasker then extended’a welcome to 
their neighbors across the border, 
and President Heath responded with 
the best wishes from the Western 
New York Chapter. 

The program committee designed 
this meeting to get away from the 
usual technical session, and accord- 
ing to the reports from each of the 
Chapters, the meeting was one of the 
finest ever held by either Chapter, 
resulting in a splendid occasion for 
all concerned. 

The meeting was adjourned with 
an unanimous feeling that the joint 
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meeting between the two Chapters 
should be continued each year in the 
future. The Western New York 
group returned to Buffalo with a 
feeling of real gratitude to their 
Canadian brethren and the sincere 
knowledge of a very good time hav- 
ing been had. 


WESTERN NEW YORK HEARS 
ACCOUNT OF AUSTRIAN 
INVASION 


February 0, 1942. The February 
meeting of the Western New York 
Chapter was held at the University 
Club, Buffalo, and was well at- 
tended. H. C. Schafer reported that 
plans were progressing nicely for 
the joint Western New York and 
Ontario meeting scheduled for 
March. C. A. Gifford, W. R. 
Heath, G. E. Adema and B. C. Can- 
dee were appointed to serve on the 
joint meeting committee. 

Roswell Farnham and W. E. 
Voisinet reported on the Air Raid 
Shelter Committee, of which they 
are members. They were appointed 
by Mayor Thomas C. Holling with 
the purpose of studying and setting 
up standards for air raid shelters. 
Both these members have been 
studying the problem particularly 
from a_ heating and _ ventilating 
standpoint, and while some progress 
has been made, the final conclusions 
were not ready to be reported. 

President Heath, as chapter dele- 
gate to the Annual Meeting in Phil- 
adelphia, reported on the meeting, 
stating that there had been a lengthy 
debate on the by-laws in regard to 
the nominating committee, but after 
due consideration, it was tabled for 
further study by the Committee on 
Constitution and By-Laws. 

At this point President Heath in- 
troduced the speaker, Colonel Bur- 
ton Witherspoon, vice-president of 
the Buffalo Chamber of Commerce, 
who gave a most interesting talk 
entitled, The Will to Win. Colonel 
Witherspoon talked from an unusu- 
ally colorful background inasmuch 
as he had been in Europe, and par- 
ticularly Germany and Austria, at 
the time the Germans took over 
Austria, and his eye-witnessed ac- 
counts of what took place at that 
time were very vividly and interest- 
ingly told. From his experiences 
Colonel Witherspoon has drawn 


certain very definite conclusion: 
which were of decided interest to 
the entire membership. His talk wa. 
very well received and a rising vote 
of thanks was accorded him, fo! 
lowed by adjournment. 


CORROSION DISCUSSED 
AT PITTSBURGH 


March 9, 1042. Pres. E. ( 
Smyers called the March meeting o 
the Pittsburgh Chapter to order at 
the Hotel Roosevelt, with 31 mem 
bers and guests present, and thx 
minutes of the previous meeting 
were approved as read. 

Following the reports of the vari 
ous committee chairmen, President 
Smyers appointed the following to 
serve on the nominating committee 
R. B. Stanger, chairman: F.C. Me 
Intosh and J. F. Collins, Jr. 

President Smyers then introduced 
Owen Rice, chemist of the Hall 
Laboratories, who spoke on corro 
sion in heating and air conditioning 
systems. Mr. Rice discussed the 
various constituents of natural 
waters which cause corrosion and 
then told how their solubility is 
affected by temperature and pres 
sure. He then told of the methods 
now used for controlling corrosion 
in plumbing lines, heating systems, 
evaporative condensers and cooling 
towers. The audience expressed its 
appreciation by the extensive dis 
cussion that followed, before th 
meeting adjourned at 9:30 p.m. 


ST. LOUIS MEMBERS 
MEET 


March 3, 1942. Vice-Pres. M. F. 
Carlock called the meeting to order 
at the Candlelight House, St. Louis 
County, with 24 members and 
guests present. Following the read 
ing of the minutes of the previous 
meeting, which were accepted as 
read, C. F. Boester, recently ap- 
pointed to serve a three-year term 
on the Committee on Research of 
the Society, reported on the 48th 
Annual Meeting in Philadelphia. 
Mr. Boester outlined some of the 
financial problems confronting him 
as chairman of the Finance Com 
mittee of the Committee on Re 
search. 

The secretary then announced 
several committee appointments, fol- 
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luwed by a discussion by Vice-Pres- 
ident Carlock on heat losses as 
presented in a paper given at the 
Society's San Francisco meeting by 
P. D. Close. 

W. D. Sampson, consulting engi- 
neer of St. Louis, was introduced. 
His subject was Mechanized Civil- 
ian Defense, and his coverage was 
based upon his activities with the 
Office of Civilian Defense, also upon 
a digest of all available recent pub- 
lications bearing upon the subject. 
He traced the history of air raids 
upon civilian populations, from the 
1916 raids upon London, through 
the activities of the Spanish Civil 
War, to the blitz assaults upon Lon- 
don in 1940. He concluded that the 
main reason for such assaults upon 
non-military objectives was to di- 
vert valuable efforts and materials 
for defense of the civilian popula- 
tions, and of course to harass and 
interrupt normal functioning — of 
production activity. 

Mr. Sampson brought out that 
the blackout program is aimed as 
much at deceiving enemy raiders as 
at entirely concealing our cities, 
since moonlight nights, reflections 
from lakes, streams, etc., can partly 
nullify blackout efforts. False street 
lighting patterns, he explained, can 
mislead raiders, and camouflage en- 
ters in, to alter apparent outlines of 
important buildings and landmarks. 
He further described methods of re- 
inforcing present structures against 
fragmentation, mainly by sandbags. 
His discussion covered various 
types of gases likely to be used, al- 
though he pointed out that an ef- 
fective gas attack against a large 
metropolitan center would involve a 
staggering amount of preparation, 
with thousands of plane loads. Han- 
dling of incendiary bombs was also 
described. He brought out that they 
could be very troublesome if not 
guarded against skillfully. 

At the conclusion of Mr. Samp- 
son’s talk a spirited discussion took 
place, with the speaker answering 
many questions. He assured the 
meeting that the Office of Civilian 
Defense has a definite program 
which will offer the maximum prac- 
tical defense, as consistent with our 
active military production efforts. 

After a rising vote of thanks to 
Mr. Sampson for his very interest- 
ing and thorough presentation, the 
meeting adjourned at 10:15 p.m. 





February 3, 1942. There were 18 
members and guests at the monthly 
meeting held at the Candlelight 
House with Vice-President Carlock 
presiding. The January minutes 
were read and approved, followed 
by reports from the treasurer and 
several committee chairmen. 

R. T. Toensfeldt gave a brief re 
port on the 48th Annual Meeting 
in Philadelphia, which he and Pres. 
D. J. Fagin also attended. He men- 
tioned that the proposed amendment 
on the Nominating Committee §se- 
lection had met with considerable 
opposition at the Meeting and had 
been tabled for further study by the 
Society’s Committee on Constitution 
and By-Laws. 

B. C. Simons then introduced C. 
M. Sanders, Jr., who presented a 
working demonstration of an elec 
trical dust precipitator, which he 
illustrated with slides descriptive of 
types of dusts, size comparisons, etc. 
He also described the precipitator in 
its relation to the removal of a 
smoke caused by burning machine 
oil on a hot plate, the smoke par 
ticles being about 0.3 microns in 
size. After his talk, Mr. Sanders 
answered numerous questions, and 
the meeting adjourned at 9:00 p.m. 
with a rising vote of thanks for Mr. 
Sanders’ very able presentation. 


MINNESOTA PREPARING 
FOR SEMLANNUAL 
MEETING 


March 2, 1942. The March meet 
ing was held at the Athletic Club, 
St. Paul, with 55 members and 
guests present. The meeting was 
called to order by Pres. H. M. Betts, 
and the February minutes were ap- 
proved as read by Secy. D. B. An- 
derson. 

R. E. Backstrom, General Chair- 
man for the Semi-Annual Meeting 
to be held in St. Paul, June 15-17, 
1942, announced the following in 
charge of arrangements: Prof. A. B. 
Algren, vice-chairman; Prof. F. B. 
Rowley, H. E. Gerrish and N. D. 
Adams comprise the Executive 
Committee. The committee chair- 
men are as follows: FE. F. Bell— 
Golf; H. M. Betts—Banquet; M. 
H. Bjerken—Reception: J. F. Staf- 
ford—Transportation; D. B. An- 
derson—Publicity; KE. F. Jones 
Entertainment; M. S. Wunderlich 
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Finance; Mrs. R. FE. Backstrom 

Ladies. 

Mr. Backstrom stressed the fact 
that every member of the Chapter 


is a member of a committee Che 
tentative program was discussed and 
the responsibility of each committee 
was outlined. Members who contrib 
uted to the discussion were Messrs 
Adams and Gerrish and Professors 
\lgren and Rowley. 

The second portion of the pro 
gram was devoted to the showing ot 
a new sound picture entitled Zimbe 
to Temperature Control, depicting 
the development of a fibre insulation 
from timber in the farmer’s wood 
lot, through the manufacturing stage 
to its application as insulation in the 
domestic refrigerator. A new pneu 
matic process by which bulk fibre 
insulation is applied was described 
The meeting adjourned at 9:15 p.m 


RADIANT HEATING 
TOPIC AT IOWA 


February 10, 1942. The February 
meeting was held in the Kirkwood 
Hotel, Des Moines, la., with 21 
members and guests present, and 
Pres. Perry La Rue presiding. The 
minutes of the previous meeting 
were read and approved, and Presi 
dent La Rue reported that S. H 
Downs, second vice-president of the 
ASHVE, had been selected as the 
speaker for the March meeting 

President La Rue then announced 
that the Semi-Annual Meeting of 
the Society will be held in St. Paul, 
Minn. June 15-17, and suggested 
that as many members as possible 
from the Iowa Chapter plan to at 
tend. 

Prof. R. K. Smith and Prof. A. C. 
Durland presented the program in 
\. Norman, 


Professor Smith described instru 


the absence of Prof. R. 


ments used and methods of test used 
in experiments on radiant heating. 
He also gave considerable informa 
tion on the problems confronting the 
engineer in the design of panel or 
radiant heating, particularly on the 
establishment of the mean radiant 
temperature selection and location of 
coils, coil area and surface tempera 
ture. Professor Durland described 
the heating system in his own hom 

which is a combination of air 
warmed panels and forced warm 
air heating. The results he reported 
were interesting and contrary to 
many popular beliefs. 
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(Candidates. for Membership 








The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for mem 
bership in the Society, All applications for membership are to be sent to the Secretary and the names of applicants and their refer- 
ences shall be printed in the next issue of the JourNAL of the Society or sent to the members in other approved manner as ordered 
by the Council. When replies are received from references, the Candidate’s application shall be submitted to and acted upon by the 

0: 


mmittee on Admission and Advancement as soon as possible. 


When the Committee on Admission and Advancement has acted faverably upon a Candidate’s application and assigned his 
grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past month 
28 applications for membership have been received and the names of these men and their sponsors are published in the following list 

Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, the 
Council, urge the members to assume their share of responsibility of receiving these candidates into membership by advising the 
Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is the 


duty of every member to promote. 


Unless objection is made by some member by May 15, 1942, these candidates will be balloted upon by the Council. Thos: 
elected to membership will be notified by the Secretary immediately after election. 


CANDIDATES 


ACHENBACH, Paut R., Asst. Mech. Engr., National Bureau of 
Standards, Washington, D. C. 

Bartets, CHARLES J., Owner, Automatic Stoker & Engineering 
Co., Parkersburg, W. Va. 

BAXTER, JULIAN F., Pres., Automatic Coal Burning Corp., At- 
lanta, Ga. 

BevINGTON, WARREN C., Pres., Bevington-Williams, Inc., Engrs., 
Indianapolis, Ind. 

Davis, Maurice M., Chief Draftsman, Anemostat Corp. of Amer- 
ica, Elmwood, Conn. 

pEMENA L., Isapet, Student, National School, Los Angeles, Calif. 


DeVries, Joun J., Insulation, Grand Rapids, Mich. 


Epwarps, Carvis E., Design Engr., Consoer, Townsend & Quin- 
lan & Battey & Childs, Parsons, Kans. 
Gorpon, WittiaM D., Vice Pres.-Gen. Mer., Canada Register & 
Grille Co., Ltd., Toronto, Ont., Canada (Reinstatement) 
Gou.tp, James L., Erection Supt., Cooke-Bain Air Conditioning 
& Sheet Metal Contractors, Tulsa, Okla. 

Horie, Witttam G., Mer. (Airfilter Div.), Darling Bros., Ltd., 
Montreal, Que., Canada. 

LANDFRIED, CHARLES L., Ventilation Engr., Gielow, Inc., New 
York, N. Y. 

LeuMAN, Joun L., Sales Engr., Columbia Radiator Co., East 
Orange, N. J. 

Murpny, Cuartes G., Ventilation Engr., Wright Aero, Lock- 
land, O. (Reinstatement). 

Pappen, Bernarp, Research Engr., Anemostat Corp. of America, 
New York, N. Y. 

Pearce, Epwarp A., Engr. & Chief Draftsman, E. Wingfield- 
Bowles & Partners, Northwood, Middlesex, England. 

Pinney, THeopore M., General Projects Engr., The Austin 
Co., Cleveland, O. 

Ray, Joun A., Sales Engr., W. E. Lewis & Co., Dallas, Tex. 


Rink, CHartes N., Sales Mer. (Coil Div.), McQuay Inc., Min- 
neapolis, Minn. 

SCHUMACHER, CLARENCE W., Design Engr., Battey & Childs & 
Consoer, Townsend & Quinlan, Kansas Ordnance Plant, Par- 
sons, Kan. 

SHELLpROP, TonNn F., Squad Boss (Mech. Dept.), Caribbean 
Architect, New York, N. Y. 

SitH, Rocer K., Instructor, Iowa State College, Ames, Ia. 


SToTresBuRY, BerNaArpD, Plumbing-Heating Contr., W. G. Edge 
Ltd., Ottawa, Ont., Canada. 

Tompson, Joun, Bldg. Engr., Hydro-Electric Power Commis- 
sion, Toronto, Ont., Canada. 

TicHEeNor, Lesiie R., Jr., Vice-Pres.-Treas., L. R. Tichenor & 
Son, Hillside, N. J. 

Trerney, Lawrence J. J., Owner, L. J. Tierney Co., Boston, 
Mass. (Reinstatement) 

Topp, Matcotm McM., Owner, Toronto, Ont., Canada 


Wicurt, Epwarp A., Prof. of Library Education, Peabody Col- 
lege, Nashville, Tenn. 


V. 
M. 
ci 


Mk Sd PEON AYO or ae 


Proposers 


S. Dill 


. K. Thulman 


G. Huggins 

H. Goelz 

L. Laseter 

F. Lawrence, Jr. 
E. Fenstermaker 
E. Poehner 

J. Kurth 

W. Fischer 

. I. Blumenthal 
sz Hess 

D. Stafford 

. W. Bradfield 

. J. Stevenson 

. C. Smith 

J. Jenkinson 

S. Woollard 
H. Anspacher 


William Ball 


R. 
Pe 


Ww. 


R. Noyes 
W. Johnson 


E. Heibel 


J. W. Markert 


A. 


R, 


H. Schroth 
P. Strevell 


I. B. Helburn 


R. 


J. Blum, Jr. 


F. J. Kurth 


F. 


G. 
W. 
D. 


Honerkamp 
N. Haden 
L. Swain 
L. Taze 


Paul Gayman 
Ross Zumwalt 


G. A. Linskie 


E. 
C. 
M. 


J. 


2. 


D. 


> OR 


G. 


H. 


_ 
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H. Seelert 
L. Bensen 


J. Stevenson 
H. Kitchen 


R. Apt 
J. Rudd 


A. Norman 
W. Helstrom 


. W. Givin 
H. 


E. Hill 
A. Playfair 
R. Roth 


Petersen (Non-member) 
. J. Hess (Non-member) 
W. 


A. McPherson 


J. F. Tuttle 


W. 
H. 


E. 


M. 


C. Kelly 

D. Henion 
K. Campbell 
M. Rivard 


ee 


REFERENCES 


Seconders 
F. F. Espenshied 
=. H. Lloyd 
W. C. Goodwin (AIEEE) 
W. R. Cooper (Non-Memb, 
A. H. Koch 
W. M. Garrard 
C. H. Hagedon 
J. H. Niesse 
F. Honerkamp 
E. Goldsmith 
W. O. Stewart 
H. H. Bullock 
F. C. Warren 
S. W. Todd, Jr. 


— 


J. S. Hopper 
J. A. Bishop 


C. Tasker 
R. W. Bayles 
C. J. Doughty 
P. C. Leffel 
Aylmer Hamlet 
Leo Garneau 
J. A. Heller 
Arthur Ritter 
B. V. Blazer 
A. V. Hutchinson 
R. W. Sigmund 
G. B. Houliston 
H. K. Kunen 
Elliot Goldsmith 
J. J. Fraser 

. J. Kennett 

A. Schurman 
. A. Kitchen 
. G. Lyford 
. C. McClanahan 
. C. Colman 
. F. Stafford 
. R. Mann (AIA) 
. C. Smith 
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. O. Marty 
*. C, Rudolph 


*. E. Triggs 

)». E. Wells 

©. J. Davis 

. P. Fitzsimons 

. A. Norton 

A. Brittain, Jr. 

FE. Hague (Non-member) 
C. Benson (Non-member) 
W. J. Ahearn 

J. W. Brinton 

H. S. Moore 

R. W. Bayles 

R. P. Campbell 

N. W. Downes 
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Candidates. Elected 








In the past issues of the JourNaL of the Society the names of the following men were listed as Candidates for Membership. The 
membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and balloted upon by the 
Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 8, of the By-Laws, the follow- 


ing list of candidates elected: 
MEMBERS 


Barnett, Harry, Chief Engr., The Powers Regulator Co., Glen- 
coe, Iil. 

Disney, Mervin A., Assoc. Engr., U. S. Engr., Galveston, Tex 
( Advancement) 

Keyes, Marcus W., Federal Repr., Kimberly Clark Corp.., 
Chevy Chase, Md. 

LAWRENCE, Lewis F. Jr., Br. Mer., Minneapolis-Honeywell Reg- 
ulator Co., Atlanta, Ga. (Advancement) 

Rex, Hartanp E., Supervisory Engr., Carrier Corp., Chicago, 
Ill. (Reinstatement) 

RHEAULT, WALTER E., Research Engr., Young Radiator Co., Ra- 
cine, Wis. 

SreccaALL, Howarp B., Branch Mer., United States Radiator 
Corp., Pittsburgh, Pa. (Advancement) 

Taytor, ArtHur R., Sales Engr., Darling Bros. Ltd., Toronto, 
Ont., Canada 


voNRensBerc, Huco L., Consulting Engr., Braman Dow & CC: 
Boston, Mass. 
WHeeter, Cuartes W., Sales Enegr., The Ric-wil Co., Cleve 


land, O. (Reinstatement) 


ASSOCIATES 
Donerty, Joun J., General Supt., Fells Plumbing & Heating 
Winchester, Mass. 


Marvin, Jonn H., Sales Engr., John H. Marvin Co., Seattl 


Wash. 


Mitter, Manton S., Sales Engr., Iowa Public Service ¢ 
Cherokee, Ia. 

Sr. Laurent, Guy, Owner-Mer., Hector Groulx Ree'd., Mor 
treal, Que., Canada 


> ‘ 


SEELBACH, WiLL1AM R., Pres., Equipment Sales, Inc., Buffa 








Officers, Council and Committers 








AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS 
51 Madison Ave., New York, N. Y. 


OFFICERS 
ee ee a eas edinad se Conbdeedddnsecavene E, O. Eastwoop 
rE Te Fe oo a so te whe iw abaene eaenscb camels aa” ae 
i 6 oe ce neue ek ereet wes ebeseuetna’ S. H, Downs 
i. <a eS kd seed eben ieades eekes us E. K, Camppett 
ais tin 24 ewan saeseeeekesolaeserene A. V. Hutcnuinson 
i Me. «os < chs ciedwonesdeseunteste vecneseeee Jonn James 

CouNCcIL 


E. O. Eastwoop, Chairman M. F, Branxin, Vice-Chairman 
F. C. McIntosu, Ex-Officio 
Three Years: L. G. Micver, A. J. Orener, A. E. Sracey, Jr. B. M. 
Woops. 


Two Years: A. P. Kratz, W. A. Russet, L. P. Saunpers, C. Tasxer. 
One Year: J. F. Cortins, Jr., W. L. Freisner, E. N. McDonwext, 
T. H. Urpant, C.-E. A. Winstow. 


Counct, COMMITTEES 


Executive—W. L. Fleisher, Chairman, A. J. Offmer, A. E. Stacey Jr. 
Finance—E. N. McDonnell, Chairman, J. F. Collins, Jr., C.-E. A. Winslow 
Membership—W. A. Russell, Chairman, M. F. Blankin, B. M. Woods. 
Standards—S. H. Downs, Chairman, L. G. Miller, C. Tasker. 
Meetings—A. P. Kratz, Chairman, L. P. Saunders, T. H. Urdahl 


Apvisory CouNCcIL 


W. L. Fleisher, Chairman; Homer Addams, D. S. Boyden, W. H. Carrier, 
S. E. Dibble, W. H. Driscoll, F. E. Giesecke, H. P. Gant, E. Holt 
Gurney, John F. Hale, L. A. Harding, H. M. Hast, C. V. Haynes, 
E. Vernon Hill, John Howatt, W. T. Jones, D. D. Kimball, G. L. Larson, 
S. R. Lewis, Thornton Lewis, J. I. Lyle, J. F. McIntire, F. B. Rowley 
and A. C. Willard. 


SpecraAL COMMITTEES 


Admission and Advancement—Earle W. Gray, Chairman (one year); E. P 
Heckel (two years), T. T. Tucker (three years). 

Chapter Relations—J. F. Collins, Jr.. Chairman, Lincoln Bouillon, M. M 
Rivard. 

Constitution and By-Laws—Albert Buenger, Chairman, L. T. Avery, R. H. 
Carpenter. 

Guide Publication—A. J. Offner, Chairman, P. D. Close, S. Konzo, C. 
S. Leopold, G. L. Tuve. 


F. Paul Anderson Award—M. F. Blankin, Chairman, W. H. Carrier, J. D 
Kroeker, J. F. Mvintire, F. B. Rowley. 
Publication—James Holt, Chairman (one year); C. H. B. Hot 


years), J. H. Walker (three years) 


Wer Service Committee—B. M. Woods, Chairmen, W A. Dar 
W. L. Fleisher, | Holt Gurney, Thornton Lewis 


NOMINATING COMMITTEE 1942 


Chapter feopes sentative ilternate 
Atlanta r, T. Tucker A. H. Koch 
Cincinnati Cc. E. Hust Albert Buenger 
Connecticut L. E. Seeley Stanley Hart 
Delta L. V. Cressy |. S. Adair 
Golden Gate Cc. E. Bentley 
Illinois M. W, Bishop I M. _Mittend rff 
lowa Perry LaRue F. E. Triggs 
Kansas City M. M Rivard W. A. Russell 
Manitoba R. L. Kent I. McDonald 
Massachusetts 1. W.. Brinton Earl G. Carrier 
Michigan 1. S. Kilner M. B. Shea 
Minnesota R. E. Backstrom N. D. Adams 
Montreal A. M. Peart E. W. Twizell 
Nebraska Henry Kleinkauf W. R. White 
New York leseah Wheeler, Jr H. H. Bond 
North Carolina W. M. Wallace II F. J. Reec 
North Texas R. K. Werner J. A. Bishop 
Northern Ohio Cc. A. McKeeman C. M. H. Kaer t 
Oklahoma |. H,. Carnahan E. F, Dawson 
Ontario D. O. Price H. R. Roth 
Oregon E. E. Carroll B. W. Farnes 
Pacific Northwest H. T. Griffiths M. J. Hauan 
Philadelphia H, H. Mather 
Pittsburgh Cc. M. Humphreys H. Lee Moore 
St. Louis C. F. Boester 1. H. Carte 
South Texas A. M. Chase, Jr R. M. Spencer 
Southern California A. J. Hess H. H. Bullock 
Washington, D. C. F. A. Leser r. H. Urdahi 
Western Michigan B. F. McLouth L. G. Miller 
Western New York W. R. Heath 
Wisconsin W. A. Ouwencel D. W. Nelson 
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F. C. McInrosu, 
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Chairman 
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man, C.-E. A. Winstow. 
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One Year: Puiuir Deinxer, Axet Marin, A. 
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WALKER. 


E. Sracey, Ja., J. H 


Executive Committee: F. C. McIntosh, Chairman; C. M. Ashley, M. K 
Fahnestock, T. H. Urdahl, C.-E. A. Winslow. 


Finance Committee: C. F. Borster, Chairman. 
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‘TECHNICAL Apvisory COMMITTEES 


1. Sensations of Comfort: Thomas Chester, Chairman; N. D. Adams, 
C. R. Bellamy, G. D. Fife, W. F. Friend, E. P. Heckel, Dr. W. J 
McConnell, F. C. MecIntosh*, A. B. Newton, B. F. Raber, C. Tasker 


2. Physiological Reactions: C.-E. A. Winslow*, Chairman; Dr. Thomas 
Bedford, Thomas Chester, Dr. E. F. DuBois, Dr. M. B. Ferderber, 
Ek. P. Heckel, John Howatt, Dr. R. W. Keeton, C. S. Leopold, Andre 
Missenard, Dr. R. R. Sayers, Charles Sheard, C. Tasker. 


3. Removal Atmospheric Impurities: Dr. Leonard Greenburg, Chairman; 
J. J. Burke, J. M. DallaValle, R. S. Dill, Theodore Hatch, L. R. 
Koller, C. A. McKeeman*, F. H. Munkelt, H. C. Murphy, G. W. 
Penney, Dr. E. B. Phelps, F. B. Rowley, W. O. Vedder, J. H. 
Waggoner, R. P. Warren, W. F. Wells. 


4. Radiation and Comfort: J. C. Fitts, Chairman; A. H. Barker, L. M. 
K. Boelter, E. L. Broderick, R. E. Daly, J. B. gen, E. R. Gurney, 
L. N. Hunter, A. P. Kratz, C. S. Leopold, L. Munier, D. W. 
Nelson, W. J. Olvany, G. W. Penney, W. R. “a C. J. Stermer, 
C.-E. A. Winslow*. 


5 Jaswume nts p. W. Nelson, Chairman; L. M. K. Boelter, R. S. Dill, 
A. P. ae A. Goff*, A. E. Hershey, F. W. Reichelderfer, G. I 
Tuve, ¢ aglou. 


6. Weather Desiqn Conditions: T. H. Urdahl*, Chairman; J. C. Albright, 
H. S. Birkett, P. D. Close, John Everetts, Jr., C. M. Humphreys, 
O, A. Kinzer, H. H. Koster, J. W. O'Neill, F. W. Reichelderfer 


7. Radiation with Gravity Air Circulation: M. K. Fahnestock*, Chair- 
man; R. E. Daly, R. S. Dill, A. G. Dixon, H, F. Hutzel, J. P. 
Magos, ]. W. McElgin, J. F. McIntire, T. A. Novotney, W. A. Rowe. 


8. Heat Transfer of Finned Tubes with Forced Air Circulation: W. E. 
Heibel*, Chairman; C. M. Ashley*, William Goodman, H. F. Hutzel, 
Ferdinand Jehle, S. F. Nicoll, R. H. Norris, P. Saunders, R. J. 
Tenkonohy, G. L. Tuve, D. C. Wiley. 


9. Cooling Load in Summer Air Conditioning: C. M. Ashley*, Chair 
man; J. H. Carter, John Everetts, Jr.. E. H. Hyde, C. S. Leopold, 
C. O. Mackey, R. M. Stikeleather, J. H. Walker*, W. E. Zieber. 


10. Air Distribution and Air Friction: J. H. Van Alsburg*, Chairman 
S. H. Downs, A. E. Hershey, Ww. W. rm Vernon Korty, R. D. 
Madison, L. G. Miller, D. W. Nelson, C. Randolph, M. C. Stuart, 
Ernest Szekely, R. J. Tenkonohy, G. L. Tuve. 


11. Heat Requirements of Buildings P. D. Close, Chairman; F kK 
Campbell, J. F. Collins, Jr., E. F. Dawson, W. H. Driscoll, H. M 
Hart, E. C. Lloyd, H. H. Mather, H. King McCain*, M. W. McRae, 
C. H. Pesterfield, F. B. Rowley, R. K. Thulman. 


12. Air Conditioning Requirements of Glass: M. L. arr, Chairman; 
C. M. Ashley*, L. T. Avery, F. L. Pm. D. A. Brides ms ah 
Danielson, H. C. Dickinson, J. D. “arenes, J. E. Frazier, E. H. 
Hobbie, C. L. Kribs, Jr., Axel Marin*. R. Miller, F. W. Parkinson, 
W. C. Randall, L. T. dacrweed. J. +. cashes G. 'B. Watkins, F. C. 
Weinert. 

13. Sound Centrel: J. S. Parkinson, Chairman; C. M. Ashley*, W. W. 
Kennedy, A. L. Kimball, V. O. Knudsen, R. D. Madison, C. H 
Randolph, A. E. Stacey, Jr.*, A. G. Sutcliffe, Thomas A. Walters, 
R. M. Watt, Jr. 

14. Cooling Towers, Evaporative Condensers and Spray Ponds: B. M. 
Woods, Chairman; C. F. sotey W. W. Cockins, S. C. Coey, E. H. 
Kendall, S. R. Lewis, H. B. Nottage, J. F. Park, E. T. Selig, Jr., 
E. W. Simons, E. H. Taze. 

15. Psychrometry: F. R. Bichowsky, Chairman; W. H. Carrier, H. C 
Dickinson, K. S. Dill, A. W. Gauger, J. A. Goff*, William Goodman, 
A. M. Greene, Jr., L. P. Harrison, F. G. Keyes, A. P. Kratz, D. M 
Little, Axel Marin*, D. W. Nelson, W. M. Sawdon. 


16. Flow of Fluids Through Pipes and Fittings: S. R. Lewis, Chairman 
L. A. Cherry, G. C. Davis, T. M. Dugan, Earle W. Gray, R. T 
Kern, H. A. Lockhart, Axel Marin*, R. F. Taylor, E. L. W eber 


17. Fuels: R. A. Sherman, Chairman; R. M. Conner, R. S. Dill, R. B 
Engdahi, A. C. Fieldner, L. N. Hunter, S. Konzo, W. M. Myler, Jr., 
H. J. Rose ce Ek. Shaffer, T. H. Smoot, R. K. Thulman, T. H. 
Urdahl*, E.’ C. Webb. 

18. Corrosion: A. R. Mumford, Chotene. L. F. Collins, Acting Chair 
man, H. E. Adams, N. D. Adams, J. F. Barkley, W. H. Driscoll, T. J. 
Finnegan, Ww. . a Friend. i. ieibel*. R. R. Seeber, E. T. Selig, 
Jr., F. N. Speller, C. M. Sterne. 

19. Air Conditioning in Industry: W. L. Fleisher, Chairman; L. T. Avery, 
Dr. A. R. Behnke, Dr. Leonard Greenburg, H. P. Greenwald, W. E. 
Heibel*, L. L. Lewis, Dr. W. J. McConnell, Dr. C. P. McCord, 
P. A. McKittrick, Dr R. R. Sayers, C. Tasker, R. M. Watt, Jr 


20. Summer Air Conditioning for Residences: M. K. Fahnestock*, Chair- 
man; E. D. Milener, F. G. Sedgwick 


Orricers oF Locat CHAPTERS 


ATLANTA: Organized, 1987. Headquarters, Atlanta, Ga. Meets, 
First Monday. President, L. F. Kent, P. O. Box 1673. Secretary, F. L. 
Laseter, 243 Peachtree St. CINCINNATI: Organized, 1982. Head- 
quarters, Cincinnati, O. Meets, Second Tuesday. President, W. H. 
Junker, 6068 Dryden Ave. Secretary, AwBeat Buencer, Gibson 
Hotel. CONNECTICUT: Organized, 1940. Headquarters, New Haven, 
Conn. President, W. K. Simpson, 9 Sands St., Waterbury. Secretary, 
L. A. Teaspate, 20 Ashmun St., New Haven. DELTA: Organised, 
1939. Headquarters, New Orleans, La. President, G. C. Kerr, 1401 


Tchoupitoulas St. Secretary, L. V. Cressy, 916 Union St. GOLDEN GATE: 
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Organized, 1937. Headquarters, San Francisco, Calif. Meets, |} 
Wednesday. President, C. E. Bentiey, 1875 San Antonio Ave., Berke 
Secretary, J. F. Kootsrra, 625 Market St., San Francisco ILLIA 
Organised 1906. Headquarters, Chicago, Ill Meets, Second Mond 
President, Invinc E,. Brooxe, 189 W. Madison St. Secretary, M 
Bisnor, 228 N. LaSalle St., Chicago. 


IOWA: Organized, 1940. Headquarters, Des Moines, Ia. Me, 
Second Tuesday. President, Perry LaRue, 629 8rd St. Secretary C. 
Hetstrom, 1614 Thompson Ave. KANSAS CITY: Organized, 1 
Headquarters, Kansas City, Mo. Meets, Second Monday. Presid, 
Gustav Notrsperc, 914 Campbell St. Secretary, F. J. Dean, Jr., 6 
Walnut St. MANITOBA: Organized, 1935. MNeadquarters, Winn, 
Man. Meets, Third Thursday. President, R. L. Kent, 365 Hargr 
St. Secretary, F. L. Cuester, 179 Bannatyne Ave. MASSAC! 
SETTS: Organized, 1912. Headquarters, Boston, Mass. Meets, T! 
Tuesday. President, J. W. Brinton, 1003 Statler Bldg. Secretary, | 
Carrier, 704 Statler Bldg. MICHIGAN: Organized, 1916. Hee 
quarters, Detroit, Mich. Meets, First Monday after 10th of Mor 
President, J. S. Kitner, 1091 Seminole Ave. Secretary, W. H. ¢ 
1761 Forest Ave. W. MINNESOTA: Organized, 1918. Headquarter 
Minneapolis, Minn. Meets, First Monday. President, H. M. Berrs, 
City Hall. Secretary, D. B. Anperson, 1981 First National Bank Bld, 
St. Paul, Minn. 


MONTREAL: Organized, 1936. Headquarters, Montreal, Que. Meets 
rhird Monday. President, F. A. Hamuet, 1010 St. Catherine St. W. 5S 
retary, A. M. Peart, 637 Craig St.. W. NEBRASKA: Organised, 194 
Headquarters, Omaha. Meets, Second Tuesday. President, H. W. Stan 
2100 Ryons St., Lincoln. Secretary, G. E. Merwin, 5012 Parker S 
Omaha. NEW YORK: Organized, 1911. Headquarters, New York, N 
Meets, Third Monday. President, Joe Wueerer, Jr., 28 E. 29th St 
tary, C. R. Hiers, 19 Westminster Rd., Great Neck, L. I. NORTH CA 
LINA: Organised, 1939. Headquarters, Durham, N. C. Meets, Quarter 
President, W. M. Watiace, IT, 111 N. Corcoran St. Secretary, F. J. Res 
263 College Station, Durham, N. C. NORTH TEXAS: Organized, 1938 
Headquarters, Dallas, Tex. Meets, Second Monday. President, T. H 
Anspacuer, Tower Petroleum Bldg. Secretary, L. C. McCrananan, 6( 
Great National Life Bldg. NORTHERN OHIO: Organized, 1916 
Headquarters, Cleveland, O. Meets, Second Monday. President, J. A 
ScuurMan, Jr., 2700 Washington Ave. Secretary, P. D. Gayman, 2142 
E. 19th St., Cleveland. 


OKLAHOMA: Organized, 1935. Headquarters, Oklahoma City, Okla 
Meets, Second Monday. President, A. R. Morin, 2115 Sherman. Secre 
tary, J. H. Carnahan, P. O. Box 1498. ONTARIO: Organized, 1922 
Headquarters, Toronto, Ont. Meets, First Monday. President, C. Tasxer, 
43 Queens Park. Secretary, H. R. Rorn, 57 Bloor St., W. OREGON 
Organized, 1939. Headquarters, Portland, Ore. Meets, Thursday after 
First Tuesday President, B. W. Farnes, 122 N. E. Broadway Se 
tary, R. E. Chase, Jr., 506 Railway Exchange Bldg. PACIFIC NORT 
WEST: Organised, 1928. Headquarters, Seattle, Wash Meets, Se 
Tuesday President, F. J. Pratt, Annapolis Terrace, Port Orchar 
Wash. Secretary, R. E. LeRicue, 403 Terminal Sales Bidg., Seattl 
PHILADELPHIA: Organised, 1916. Headquarters, Philadelphia, P 
Meets, Second Thursday. President, H. B. Hepces, State Rd. and Rhawr 
St. Secretary, R. D. Tovron, 9th and Columbia Ave PITTSBURG! 
Organized, 1919. Headquarters, Pittsburgh, Pa. Meets, Second Monday 
President, FE. C. Smvens, 148 Jamaica Ave. Secretary, T. F. Rockwe 
Carnegie Institute of Technology 


ST. LOUIS: Organized, 1918. Headquarters, St. Louis, Mo. Meets 
First Tuesday. President, D. J. Facin, 1017 Olive St. Secretary, J. I! 
Carter, 3974 Delmar Blvd. SOUTH TEXAS: Organised, 1938. Heed- 
quarters, Houston, Texas. Meets, Third Friday. President, D. S 
Coorer, 216 E. Cowan Dr. Secretary, A. M. Cuase, Jr., Box 359. 
SOUTHERN CALIFORNIA: Organized, 1930. Headquarters, Los An 
geles, Calif. Meets, First Wednesday. President, A. J. Hess, 1978 S 
Los Angeles St. Secretary, Leo Huncerrorp, 4851 S. Alameda St 
WASHINGTON, D. C.: Organised, 1985. Headquarters, Washington, 
D. C. Meets, Second Wednesday. President, F. A. Leser, 608 Mills 
Bldg. Secretary, F. M. Tuuney, 3707 Georgia Ave., N. W. WESTERN 
MICHIGAN: Organized, 1931. Headquarters, Grand Rapids, Mich 
Meets, Second Monday. President, W. G. Scuticutine, 1417 W. Lovell 
St., Kalamazoo. Secretary, H. J. Metzcer, 187 E. Water St., Kala 
mazoo. WESTERN NEW YORK: Organized, 1919. Headquarters 
Buffalo, N. Y. Meets, Second Monday. President, W. R. Hearn, 119 
Wingate Ave. Secretary, Herman Seevsacn, Jr., 45 Allen St. WIS 
CONSIN: Organized, 1922. Headquarters, Milwaukee, Wis. Meets, 
Third Monday. President, T. M. Hucnuey, 906 N. 4th St. Secretary 
O. A, Troster, Rte. 2, Thiensville, Wis. 
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